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Editorial Comment

This issue contains four original articles, a review article, a
commentary, and a case report. It has a bias to cardiology,
but also has articles concerning diabetes and endocrinology,
neurology, respiratory medicine and therapeutics.

The first article is a case report by B.E. Stahli, et al. on “Acute
myocardial infarction after botlinum toxin injection”. It describes
a 56-year old patient with a history of Friedreich ataxia who
was referred to the cardiac catheterization laboratory after
electromechanical rescusitation for ventricular fibrillation.
Two hours before , trans-urethral botulinum toxin A injection
had been performed for neurogenic bladder dysfunction. The
temporal coincidence of injection and the onset of myocardial
infarction suggests a causal relationship.

The commentary is by Vaz Perez, et al. on “Digoxin in chronic
heart failure; possibility of a second chance?” Digoxin is one
of the oldest and probably the least expensive drugs for the
treatment of chronic heart failure (CHF), but its role still remains
controversial. It is a potent inhibitor of the cellular sodium
pump activity in cardiac and non-cardiac tissue, also involving
the vagal afferent fibres and the kidneys. The authors state that
the dosage of 0.25 mg daily has shown no benefit in CHF.
They suggest that the dosage should be reduced to achieve a
blood level of 0.6-0.8 ng/ml. They feel that only a prospective
randomized study of low dosage digoxin could settle the issue
so that it could regain its status as a first line drug in CHF.

The first original article is by P. Mandal, et al. on “Vascular
complications are associated with poor outcome in community-
acquired pneumonia”. There is recent evidence that lower
respiratory tractinfections are linked to the development of acute
myocardial infarction. The aim of this study was to determine
the frequency of cardiovascular and cerebrovascular events
during hospitalization for community-acquired pneumonia
(CAP) and their clinical outcomes . It was a retrospective study
of 4408 patients with CAP presenting to five hospitals over a
period of 2 years in Scotland. Using multivariate analysis 2.2%
developed stroke, 5% acute coronary syndrome or myocardial
infarction and 9.3% new onset atrial fibrillation. These factors
were associated with increased 90-day mortality. Vascular
events were independently associated with increased length of
hospital (median 12 days) stay. Recognition of cardiovascular
risk factors are important for primary and secondary prevention
strategies.
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The second original article is on “The natural history of treated and untreated primary hyperparathyroidism:
the Parathyroid Epidemiology and Audit Research Study” by N. Yu, et al. This study provides an update of the
natural history of treated and untreated primary hyperparathyroidism (PHPT) in patients who were followed
in a well defined cohort from 1997 to 2006 in Tayside, Scotland. Cohorts of “mild untreated” patients (n=904)
and surgically treated patients (n=200) were identified for this study. Baseline age and parathyroid hormone
concentration were the only significant risk factors for disease progression. However, most untreated patients
with mild PHPT had no progression of serum calcium, but approximately 15% did show some evidence of
progression. Serum calcium normalized in the 200 “surgically treated” patients.

The third original article is by G. Modi, et al. on “Non-traumatic myelopathy at the Chris Hani Baragwanath
Hospital, South Africa - the influence of HIV.” This is a prospective study of 100 consecutive in-patients admitted
with myelopathy. Myelopathy aetiologies were established by collateral information obtained from magnetic
resonance imaging (MRI), CSF and blood studies, CXR findings, non-neurological illness and response to
treatment. About 50% of the patients presenting and admitted to the hospital were HIV-positive. The HIV-positive
myelopathy patients were younger (20-40 years) and had infectious aetiologies. Tuberculosis was the most
frequently identified cause of myelopathy. The majority of HIV-positive patients had advanced HIV infection.
Anti-retroviral treatment did not influence myelopathy aetiologies. The HIV-negative patients were older and
neoplasms followed by degenerative spondylosis were the main causes of myelopathy. The authors feel that
in HIV-related myelopathy patients, where resources are limited, treatment with anti-tuberculous therapy is
justified.

The last original article is on “Long-term glycaemic outcome of structured nurse-led diabetes in rural Africa” by
C. Price, et al. The study was done in Hlabisa, Zululand and was a single-centre observational cohort study. It
was a nurse led intervention programme for type 2 diabetes mellitus and eighty patients had data available at
all time collection points. Hlabisa is a rural area with poor resources and inadequate medication and medical
resources. The programme included lifestyle measures, education in self-care, and provision of only two drugs
which were available, viz. metformin and glibenclamide. Over a period of 18 months the body mass index
(BMI) decreased and the HbATc decreased significantly. However, at the end of four years the BMI rose to its
original level and the HbAlc increased, although it was lower than the baseline level. One could speculate on
the reasons for the rise in HbATc - it could be due to “education fatigue”, which may occur in any intervention
programme, or resistance to the two available drugs. Unfortunately there were no other anti-diabetic drugs
available. This programme is interesting and it could apply to other chronic diseases in developing countries.

The last article is a review on “Ischaemic and bleeding complications with new compared to standard ADP
antagonists in acute coronary syndromes: a meta-analysis of randomized trials” by E.P. Navarese, et al. The
authors did a meta-analysis of seven randomized trials enrolling patients with acute coronary syndromes (ACS)
evaluating new ADP receptor antagonists compared to standard-dose clopidogrel (loading dose 300 mg followed
by 75 mg daily). Compared to clopidogrel, there was a significant reduction in mortality, recurrent myocardial
infarction and definite in-stent thrombosis with the comparator drugs, pasugrel and ticagrelor. There was no
overall increase in bleeding.

PROFESSOR YK SEEDAT
Editor, Emeritus Professor of Medicine, Nelson R Mandela School of Medicine, Faculty of Health Sciences,
University of Natal
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Case report

QM

Acute myocardial infarction after botulinum toxin injection

B.E. STAHLI, L. ALTWEGG, T.F. LUSCHER and R. CORTI

From the Department of Cardiology, Cardiovascular Center, University Hospital Ziirich, Ztirich,

Switzerland

Address correspondence to Dr R. Corti, Department of Cardiology, Cardiovascular Center, University Hospital
Ziirich, Ramistrasse 100, 8091 Ziirich, Switzerland. email: roberto.corti@usz.ch

Case presentation

A 56-year-old male patient with a history of
Friedreich ataxia was referred to the cardiac cath-
eterization laboratory after electromechanical resus-
citation due to ventricular fibrillation. Two hours
before, trans-urethral intra-vesical botulinum toxin
A injection (300U) had been performed because
of neurogenic bladder dysfunction. His past medical
history was positive for hypertension and smoking,
but negative for any cardiovascular event.

On admission, laboratory analysis had been un-
remarkable and baseline ECG showed incomplete
right bundle branch block and T-wave inversions
in leads V1-V2. Postrescuscitation, new preterminal
T-wave inversions were noted in the inferior leads
and in leads I, and V3-6, along with troponin T
elevation (0.72 pg/l). In the course, dynamic discrete
ST segment elevations developed in leads V1-V3.
Unfractionated heparin, acetylsalicylic acid and clo-
pidogrel were administered for suspected acute cor-
onary syndrome. Coronary angiography revealed
thrombotic occlusion of the right coronary artery
with a large thrombus extending from the proximal
to the mid segment (Figure 1A). Of note, there were
no coronary artery spasms observed; in particular,
vascular tone was unchanged after intracoronary
nitroglycerine administration. Immediate percutan-
eous coronary intervention was performed and the
vessel reopened by means of thrombus aspiration
using a diver catheter and the utilization of two
drug-eluting stents (Biomatrix). Final angiographic

documentation revealed complete restoration of
flow and normal left ventricular wall motions with
preserved left ventricular  systolic  function
(Figure 1B). The post-interventional course on the
intensive care unit (ICU) was unremarkable and
the patient was transferred to the regular ward
1 day after admission.

Discussion

We describe a case of acute myocardial infarction in
a patient with Friedreich ataxia following intra-
vesical botulinum toxin A injection.

Cardiac involvement is frequently observed in
Friedreich ataxia. However, acute coronary syn-
dromes have rarely been described in these patients.
Typically, hypertrophic cardiomyopathy, which was
excluded in our patient using echocardiography,
and an abnormal repolarization phase and arrhyth-
mias are detected.’

Botulinum toxin A impedes neuromuscular trans-
mission causing muscle weakening. It blocks acetyl-
choline release in nerve terminals by cleaving
SNARE proteins, thereby preventing fusion of acetyl-
choline vesicles with the cell membrane. Botulinum
toxin A is widely used for cosmetic applications, and
in the treatment of muscle spasms, chronic pain
syndroms or bladder dysfunction.?

Botulinum toxin A is assumed to have mainly
local effects. However, systemic side effects have
been described. Hence, botulinum toxin A might
also affect vasoreactivity or interact with the

© The Author 2010. Published by Oxford University Press on behalf of the Association of Physicians.
All rights reserved. For Permissions, please email: journals.permissions@oup.com
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Figure 1. (A) Coronary angiography revealing thrombotic
occlusion of proximal and mid segments of the right cor-
onary artery with collateral flow from the left anterior des-
cending artery. (B) Coronary angiography of the right
coronary artery following percutaneous coronary
intervention.

coagulation cascade, endothelial cells or platelets
and in turn promote thrombus formation. Indeed,
single cases of myocardial infarction, pulmonary
embolism, and even death have been reported
after botulinum toxin A injection.®> The effect of

botulinum toxin A on vasoreactivity is not fully
understood. In rat, aortic rings suspended in organ
chambers, contractions to potassium chloride (KCI)
and norepinephrine were completely inhibited
after  incubation  with  botulinum  toxin.*
Furthermore, in Sprague Dawley rats, femoral
vessel diameter was increased after subcutaneous
botulinum toxin injection.” Hence, and in line
with the coronary angiogram, vasospasms as the pri-
mary cause of the acute myocardial infarction
appear unlikely in this patient. Rather, the extensive
thrombus burden suggests a pro-thrombotic state. As
we did not exclude a patent foramen ovale in our
patient, paradoxical embolism cannot be ruled out
completely. However, such events are rare and typ-
ically present with abrupt distal coronary occlusion
suggestive of embolism on angiogram. In any case,
pro-thrombotic effects of botulinum toxin A have
not been described so far, both, in vitro and
in vivo, and may be assumed.

The temporal coincidence of botulinum toxin
injection and the onset of myocardial infarction
in our patient suggest a causal relationship.
Importantly, as botulinum toxin injections are
widely performed, also in elderly patients with car-
diovascular disease, and as acute coronary syn-
dromes are serious complications, clinicians
should be cautious using botulinum toxin A because
of the risk of serious side effects and patients have
to be monitored carefully after botulinum toxin
injections.

Conflict of interest: None declared.
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The cardiac glycoside digoxin is one of the oldest
and probably the least expensive drug for the treat-
ment of chronic heart failure (CHF). But still treat-
ment with this drug in patients with CHF and sinus
rhythm remains highly controversial. Despite the
fact that the use of digoxin in CHF is considered to
be effective and safe, its use has significantly
declined due to the belief that digoxin is not able
to favourably affect the natural history of CHF.'
Another important fact is the occurrence of its
well-known toxic side effects, although the inci-
dence of digoxin toxicity seems to have diminished
in the first years of the 21st century.?

The European Society of Cardiology guidelines for
the diagnosis and treatment of acute and CHF rec-
ommend the administration of digoxin in symptom-
atic patients with impaired left ventricular ejection
fraction (LVEF) and sinus rhythm despite its lack of
effect on survival.® This recommendation is based
on level B of evidence in view of the fact that only
one meta-analysis of a single randomized controlled
trial, the Digoxin Investigation Group (DIG) trial,
could demonstrate a reduction in CHF-associated
hospital admissions.? The DIG trial is the most rele-
vant study investigating the long-term effects of a
median daily dose of 0.25mg of digoxin in CHF
and showed no evidence of decreased mortality
but a reduced rate of hospitalizations both overall
and for worsening CHF.* Nevertheless, in more
recent studies the use of digoxin has been associated

with increased mortality not only in advanced CHF®
but also after hospitalization due to acute decom-
pensated heart failure.® On the other hand, post hoc
and propensity-matched analyses of the DIG trial
have delivered some evidences of a potentially
beneficial effect in patients with CHF also on mor-
tality.””'% In a post hoc re-analysis of the DIG data,
differences in outcome have been demonstrated
for diverse ranges of serum concentrations of the
drug. While serum digoxin concentrations (SDCs)
between 0.5 and 0.9 ng/ml were related to lower
mortality, all-cause hospitalization and CHF-specific
hospitalization, a SDC above 1 ng/ml was associated
with lower CHF hospitalizations but did not affect
mortality, the latter regardless of LVEF.” Moreover, a
further post hoc analysis of the DIG trial has found
analogous results in geriatric CHF patients aged
>65 years.? In a more recent retrospective propen-
sity-matched study of the DIG trial, low concentra-
tions of digoxin reduced major endpoints including
mortality and hospitalization in ambulatory, systolic
and diastolic patients with CHF.? In these studies, a
low digoxin dose (<0.125 mg/day) was the strongest
predictor of a low serum concentration of the
drug, which is thought to be the most import-
ant predictor of beneficial clinical outcome.?”?
Furthermore, a retrospective analysis of two digoxin
withdrawal studies, the Prospective Randomized
Study of Ventricular Failure and Efficacy of Digoxin
(PROVED) and the Randomized Assessment of

© The Author 2010. Published by Oxford University Press on behalf of the Association of Physicians.
All rights reserved. For Permissions, please email: journals.permissions@oup.com
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Digoxin on Inhibitors of the Angiotensin-Converting
Enzyme (RADIANCE), found a lower risk of worsen-
ing CHF in patients taking digoxin (independent
of the dosage) and, in particular, patients with low
SDC (0.5-0.9 ng/ml) were less likely to experience
worsening of CHF.""

Digoxin is a potent inhibitor of the cellular
sodium pump activity in cardiac and non-cardiac
tissues, also involving vagal afferent fibers and the
kidneys. By inhibiting the sodium—potassium adeno-
sine triphosphatase, digoxin suppresses both the
renin-angiotensin—aldosterone and the sympathetic
nervous system,”'? what may explain the favour-
able effects of this drug also in CHF patients with
preserved LVEF.'*'® Of interest, improvements in
the neurohormonal profile have been achieved
with low doses and low SDC."*

Close  monitoring  of electrocardiographic
changes, SDC, and in particular calculation of the
target dosage are important observations concerning
this point, since the safety window of digoxin is rela-
tively narrow. With this objective, numerous equa-
tions and nomograms to calculate digoxin dosages
have been developed."”™"” Importantly, most of
these equations were employed to target higher
SDC than the ones recommended now due to
safety concerns.'®  Against this background,
Bauman and colleagues'® developed in 2006 a
method to accurately calculate the initial dose of
digoxin corresponding to a low SDC in CHF pa-
tients. Similarly, Konishi et al.'"® had formulated a
simple equation to determine the daily dose of di-
goxin based only on creatinine clearance and SDC.
Muzzarelli et al.*® in their manuscript published in
the current issue of this journal, have tested the
Konishi equation, which had only been validated
in Asian subjects before, and have also compared
it with several equations for determining digoxin
dosages including the one from Bauman. Digoxin
doses were first calculated using the Konishi equa-
tion for a target SDC of 0.6-0.8 ng/ml. Digoxin com-
pliance was then assessed in 40 CHF patients by
means of a validated questionnaire and SDC was
measured after 1 and 6 months. The relationship
between the predicted SDC using the different equa-
tions and the measured SDC was assessed by linear
regression analysis. The authors obtained the best
correlation with the Konishi equation.

Thus, given the intriguing retrospective evidence
and the low costs of digoxin, the most important
question arises of whether digoxin given in ad-
equately small dosages on top of standard therapy,
allowing to achieve and maintain low serum
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concentrations, may become first-line therapy in pa-
tients with CHF and, thereby, resembles a second
chance of digoxin to enter mainstream heart failure
drug therapy. Considering the lack of prospective
trials showing a positive effect on mortality and hos-
pitalization by using low doses of digoxin in CHF
with sinus rhythm and left ventricular systolic
dysfunction, the clinical use and optimization of
equations and nomograms to determine the most
appropriate administration of digoxin based on
safety and efficacy aspects should be continued
and tested prospectively in real-world CHF patients.
Therefore, we certainly hope that a prospective ran-
domized trial exploring the potential beneficial ef-
fects of low dose digoxin will be performed in the
near future. By saying this, we speculate about the
second chance of digoxin to enter first-line therapy
in CHF—providing evidence-based benefit for our
patients with the oldest known drug to treat heart
failure.

Acknowledgement

Competence Network Heart Failure, funded by the
German Federal Ministry of Education and Research
(FKZ 01GI0205 to A.V.P.).

References

1. Hussain Z, Swindle J, Hauptman PJ. Digoxin use and digoxin
toxicity in the post-DIG trial era. J Card Fail 2006; 12:343-6.

2. Haynes K, Heitjan D, Kanetsky P, Hennessy S. Declining
public health burden of digoxin toxicity from 1991 to
2004. Clin Pharmacol Ther 2008; 84:90-4.

3. Dickstein K, Cohen-Solal A, Filippatos G, McMurray JJ,
Ponikowski P, Poole-Wilson PA, et al. ESC Guidelines
for the diagnosis and treatment of acute and chronic
heart failure 2008: the Task Force for the diagnosis
and treatment of acute and chronic heart failure 2008
of the European Society of Cardiology. Developed in
collaboration with the Heart Failure Association of the
ESC (HFA) and endorsed by the European Society of
Intensive Care Medicine (ESICM). Eur Heart | 2008;
29:2388-442.

4. The Digitalis Investigation Group. The effect of digoxin on
mortality and morbidity in patients with heart failure. N Engl J
Med 1997; 336:525-33.

5. Georgiopoulou VYV, Kalogeropoulos AP, Giamouzis G,
Agha SA, Rashad MA, Waheed S, et al. Digoxin therapy
does not improve outcomes in patients with advanced
heart failure on contemporary medical therapy. Circ Heart
Fail 2009; 2:90-7.

6. Vaz Pérez A, Otawa K, Zimmermann AV, Stockburger M,
Miiller-Werdan U, Werdan K, et al. The impact of impaired



Digoxin in chronic heart failure

renal function on mortality in patients with acutely
decompensated chronic heart failure. Eur | Heart Fail 2010;
12:122-8.

. Ahmed A, Rich MW, Love TE, Lloyd-Jones DM, Aban IB,

Colucci WS, et al. Digoxin and reduction in mortality
and hospitalization in heart failure: a comprehensive
post hoc analysis of the DIG trial. Eur Heart | 2006;
27:178-86.

. Ahmed A. Digoxin and reduction in mortality and hospital-

ization in geriatric heart failure: importance of low doses and
low serum concentrations. J Gerontol A Biol Sci Med Sci
2007; 62:323-9.

. Ahmed A, Pitt B, Rahimtoola SH, Waagstein F, White M,

Love TE, et al. Effects of digoxin at low serum concentrations
on mortality and hospitalization in heart failure: a
propensity-matched study of the DIG trial. Int J Cardiol
2008; 123:138-46.

. Rathore SS, Curtis JP, Wang Y, Bristow MR, Krumholz HM.

Association of serum digoxin concentration and outcomes
in patients with heart failure. JAMA 2003; 289:871-8.

. Adams KF Jr, Gheorghiade M, Uretsky BF, Patterson JH,

Schwartz TA, Young JB. Clinical benefits of low serum
digoxin concentrations in heart failure. /| Am Coll Cardiol
2002; 39:946-53.

. Ahmed A, Rich MW, Fleg JL, Zile MR, Young JB,

Kitzman DW, et al. Effects of digoxin on morbidity
and mortality in diastolic heart failure: the ancillary
digitalis investigation group trial. Circulation 2006;
114:397-403.

190

13.

14.

15.

16.

17.

18.

19.

20.

371

Meyer P, White M, Mujib M, Nozza A, Love TE, Aban |, et al.
Digoxin and reduction of heart failure hospitalization in
chronic systolic and diastolic heart failure. Am J Cardiol
2008; 102:1681-6.

Gheorghiade M, van Veldhuisen DJ, Colucci WS.
Contemporary use of digoxin in the management of cardio-
vascular disorders. Circulation 2006; 113:2556-64.

Bauman JL, DiDomenico RJ, Viana M, Fitch M. A method of
determining the dose of digoxin for heart failure in the
modern era. Arch Intern Med 2006; 166:2539-45.

Jelliffe RW, Buell J, Kalaba R, Sridhar R, Rockwell R,
Wagner JG. An improved method of digitoxin therapy.
Ann Intern Med 1970; 72:453-64.

Koup JR, Jusko WJ, Elwood CM, Kohli RK. Digoxin pharma-
cokinetics: role of renal failure in dosage regimen design.
Clin Pharmacol Ther 1975; 18:9-21.

Lambert C, Rouleau JL. How to digitalize and to maintain
optimal digoxin levels in congestive heart failure.
Cardiovasc Drugs Ther 1989; 2:717-26.

Konishi H, Shimizu S, Chiba M, Minouchi T, Koida M,
Yamaji A. Predictive performance of serum digoxin concen-
tration in patients with congestive heart failure by a hyper-
bolic model based on creatinine clearance. J Clin Pharm
Ther 2002; 27:257-65.

Muzzarelli S, Stricker H, Pfister O, Foglia P, Moschovitis G,
Mombelli G, et al. Individual dosage of digoxin in patients
with heart failure. Q J Med 2010, doi:10.1093/gjmedj/
hcq196 [Epub ahead of print].



REVATIO'...

A WELL ESTABLISHED PDE-5 INHIBITOR REGISTERED
FOR USE IN PULMONARY ARTERIAL HYPERTENSION (PAH)

. "ﬂw discnnﬂnuaﬂun rate cumparahle to placebo ™
* No monthly liver function testing required ™

»
@ Warking together for a healthber world™

ait Cenfre- DBGO Plizer (734 937)
Velsits www.Plizer.co.za

For full prescribing information, refer to the package insert
Pelerenot: 1, GES 5 Oholan i T A Has vl i ot T & S T 3

STERIY AR Y et NOH TIR 18310 v i Clrmwn W 5

:5:1.‘1-*1-‘.::. . _:.‘"I g R RAGHT




Q J Med 2011; 104:571-574

doi:10.1093/gjmed/hcr005 Advance Access Publication 28 January 2011

Original papers

QM

Long-term glycaemic outcome of structured nurse-led

diabetes care in rural Africa

C. PRICE"?, D. SHANDU?, M. DEDICOAT?, D. WILKINSON? and G.V. GILL'

From the ' Liverpool School of Tropical Medicine, Liverpool, Pembroke Place, Liverpool L3 5QA, UK,
2Hlabisa Hospital, Hlabisa, Kwazulu Natal, South Africa and > University of Queensland,

Brisbane, Australia

Address correspondence to Prof. G.V. Gill, Liverpool School of Tropical Medicine, Pembroke Place, Liverpool

L3 5QA, UK. email: g.gill@liv.ac.uk

Received 29 July 2010 and in revised form 3 January 2011

Summary

Background: Diabetes care delivery in rural Africa is
difficult. Problems include lack of dedicated person-
nel, monitoring systems, laboratory support and
drugs. Few structured intervention projects have
been undertaken, none with long-term follow-up.
Aim: To determine the long-term (4 years) glycaemic
outcome of a structured nurse-led intervention pro-
gramme for type 2 diabetic patients in rural Africa.
Design: Single-centre, observational cohort study.
Methods: The programme was delivered in the scat-
tered primary health clinics of Hlabisa District, in
northern Kwazulu Natal, South Africa. Monthly
diabetic clinics were held at which empowerment-
based education was delivered and regularly rein-
forced. Oral hypoglycaemic agents (OHAs) were
titrated according to a previously validated clinical
algorithm. Outcome was measured by glycated
haemoglobin (HbA;c), as well as body mass index
(BMI). Data were collected at baseline, and then 6,
18, 24 and 48 month’s post-intervention.

Results: Eighty patients had data available at all
time collection points. They were of mean=+SD,

age 56+ 11 years, 70% were female, BMI 31.5+
7.2 kg/m? and HbA;c 10.8 +4.2%. HbAc fell sig-
nificantly to 8.1 £+ 2.2% at 6 months and 7.5 £+ 2.0%
at 18 months. By 24 months, it had risen
(8.4+2.3%), and at 4 years post-intervention it
was 9.7 £4.0% (still significantly lower than base-
line, P=0.015). BMI rose significantly at 6 and
18 months, but by 48 months was not significantly
different from baseline.

Conclusions: We conclude that the interven-
tion led to marked HbA;c improvements up to
18 months follow-up, but thereafter there was ‘gly-
caemic slippage’. This may be not only due to edu-
cational ‘wear-off’, noted in other education-
intervention programmes, but also to the expected
glycaemic deterioration with time known to occur
in type 2 diabetes. Nevertheless, 4-year HbA;c
levels were still significantly lower than at baseline.
The programme was also well received by staff
and patients, and we believe is an appropriate
and effective diabetes intervention system in rural
Africa.

© The Author 2011. Published by Oxford University Press on behalf of the Association of Physicians.
All rights reserved. For Permissions, please email: journals.permissions@oup.com
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Introduction

Diabetes mellitus, particularly the predominant type
2 variant, is globally increasing in prevalence, and
rises over the next 20 years will be most marked in
resource-limited developing countries." Delivering
care to these growing numbers is already problem-
atic, and is particularly difficult in the rural tropics
where drugs, equipment and staff are in short
supply. The current and future burden of diabetes
in such areas requires that systems of health-care
delivery are appropriate to local resources and geog-
raphy; and sensitive to indigenous cultural,
socio-economic and educational factors.?

Attempting to respond to these problems, we
initiated in 2001 the ‘Hlabisa Diabetes Project’ in
a remote, rural area of KwaZulu Natal in South
Africa to deliver diabetes care to the scattered popu-
lation by nurses in primary health clinic (PHC)
situations.® Using clinical algorithms for oral hypo-
glycaemic agent (OHA) titration, and structured
education programmes, we have demonstrated
highly beneficial falls in glycated haemoglobin
(HbA;c) over an 18-month period since the pro-
gramme was introduced (mean HbA;c at baseline
11.6 £4.5% and 18 months later 7.7 £2.0%).

In this article, we report longer term outcome
(4 years since initiation) from the Hlabisa Diabetes
Project, to examine whether such improved control
could be maintained.

Patients and methods

Details of the location of the project, the study popu-
lation and the management intervention delivered
have been published in full elsewhere.® Briefly,
Hlabisa District is a rural area of northern Kwazulu
Natal in South Africa. The area has a central hospital
with 14 peripheral PHCs, many of which are very
remote. A previous study in the area had demon-
strated a relatively large diabetic population with
high rates of complications (e.g. retinopathy
40% and microalbuminuria 46%) and also poor
glycaemic control—mean HbA;c 11.3%.*

The intervention study involved a local diabetes-
trained nurse visiting each PHC every month to see
diabetic patients. OHAs—glibenclamide and met-
formin—were initiated and titrated according to a
clinical algorithm,®> which had been previously
validated.” These two OHAs were the only ones
available. The algorithm included confirmation
of diagnosis, trial of lifestyle modification and
education. OHAs were then added if necessary—
glibenclamide if the body mass index (BMI) was
<27.0 and metformin if >27.0. Patients attended

monthly and doses were titrated upwards as neces-
sary. The algorithm later allowed combination
OHAs, and if these failed, patients were referred to
medical staff at the central hospital for insulin initi-
ation. The target for ‘control’ was largely clinical.
Neither self-blood glucose monitoring nor HbA;c
assay was available (though the latter was used in
the study as a research end point). Even random
blood glucose could not be always measured.
Control of osmotic symptoms (nocturia less than
once) and absence of OHA-related hypoglycaemic
side effects were therefore the key targets.’

In addition to drug titration, structured
empowerment-based diabetes education was de-
livered in groups and regularly reinforced. This
was adapted from the ‘Zahke Programme’—a
simple pictorial based flip-chart system that had
been previously successfully field tested.® The edu-
cation was sensitive and appropriate to the low lit-
eracy rates in the community. It was delivered to
groups in the clinic at the start of the project and
was reinforced at each clinic visit. The educational
programme was also delivered via community sup-
port workers, and a handbook was developed for
PHC nurses when the diabetes nurse team was not
available. As the research element of the programme
was carried out in remote areas, and in the context
of a busy clinical service, data collection was kept
to a minimum. Outcome was, therefore, measured
only by HbA;c and BMI. Data were collected prior
to initiation of intervention, and then at 6 months,
18 months, 2 years and 4 years afterwards. HbA;c
was measured by high-performance liquid chro-
matography and was aligned to the Diabetes
Control and Complications Trial” (reference range
4.5-5.7%). Samples were transported to Durban
(240 km away) for assay, and the results were not
available for routine control purposes.

Statistical analysis was by paired ttests, using
Statistical Package for Social Sciences computer
package version 15.0. Local ethical committee
approval was obtained.

Results

We originally recruited 320 diabetic patients to
the programme. As with all diabetes services, inter-
mittent missed appointments were common, and
we therefore identified a core of 80 patients who
had attended at all the five data collection points
(0, 6 and 18 months, 2 and 4 years), thus allowing
paired ttest comparisons at these follow-up times.
All the 80 patients had type 2 diabetes, age
(mean=£SD) was 56411 years, diabetes duration
7 +6 years, 70% were female, BMI was 31.5+%
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Table 1 Changes in HbA;c and BMI during 4 years of
follow-up of the Hlabisa diabetes intervention programme
(n=380)

Time HbA:c (%) BMI (kg/m?)
(months)

0 10.8+4.0 31.547.2
6 8.14+2.2 32047.1
18 7.5+2.0 320+£6.5
24 8.4+23 -

48 9.74+4.0 322463

There was incomplete BMI data collection at 24 months.
BMI at 6 and 18 months was significantly higher than at
baseline (both P<0.01), but the 48-month value was not
significantly different from 0 months. Compared with
baseline, HbA,c falls were all significant (P<0.001 for
6, 18 and 24 months and P=0.015 for 48 months).

7.2 kg/m? and initial HbA;c 10.8 4 4.0%. To check
for ‘self-selection” bias, we compared all these
parameters with the other 240 patients, and there
were no significant differences.

Changes in HbA;c and BMI over the 4 years of
follow-up are shown in Table 1. BMI showed a small
but significant rise from baseline to the 6- and
18-month testings (31.5+7.2 to 32.0+7.1 to
32.0+6.5, P<0.01 for both 6 and 18 months).
However, the 4-year value of 32.2+6.3 was not
significantly different from baseline. HbAc fell
significantly (P<0.001) from baseline to 6 and
18 months (10.84+4.0% to 8.1+2.2% to 7.5+
2.0%). There was a small rise to 8.4+2.3% at
2 years, and a larger rise to 9.7 +£4.0% at 4 years.
The 4-year level, however, still remained signifi-
cantly lower than at baseline (P=0.015).

Of the 80 patients followed, 26 (33%) were
‘non-obese’ (BMI<27.0) and 54 (67%) ‘obese’
(BMI>27.0). The non-obese group showed a con-
sistently greater change in HbA;c—baseline was
13.1+£5.2% and 24-month level 6.7 £0.2%.
Similar figures for the obese group were
11.8+£4.3% and 9.3 +1.7% (P<0.001).

Discussion

In our report on 18 months of follow-up of this inter-
vention programme, we demonstrated that HbA;c
falls were related to both OHA introduction and
titration, and also the associated education pro-
gramme.? Thus, in a subgroup analysis of a cohort
of patients who had no drug manipulations (only
education), HbA;c also fell significantly. Education
programmes for type 2 patients in Europe have
shown variable effects on glycaemic control®'",

and when improvement occurs, there is some
evidence that this may be short term, with a later
‘wear-off’ effect.'” The fall in HbA;c we noted in the
first 18 months was dramatic and far greater than
noted in European education programmes;® '
this may be related to the initial very poor control
of our patients (baseline mean HbA;c 10.8%) as
well as the fact that they had never had any signifi-
cant previous diabetes education.

As well as ‘education fatigue’ being a possible
cause of the post-18 months glycaemic slippage, a
further problem is likely to be the natural history of
type 2 diabetes to deteriorate, a factor only detect-
able in long-term studies. Steady deterioration in
HbA,c with time in type 2 diabetes was clearly
demonstrated in the United Kingdom Prospective
Diabetes Study, and was found in both the inten-
sively treated and control goups.'? Data from this
study would predict a 0.7% deterioration in HbA;c
for type 2 patients of mean diabetes duration 7 years
(as in our study) over the subsequent 4 years of
follow-up (again, the same follow-up period of our
cohort).'> Our cohort improved mean HbA;c by
1.1% over the same time period.

Our protocol used only glibenclamide and met-
formin—other oral agents such as glitazones were
not available. Though we do not have quantitative
data, sulphonylurea use and dosages clearly
increased with time, and it is known that these
drugs may accelerate beta cell failure, and be less
‘glycaemically durable’ in the long term. This could
be a factor in the later glycaemic deterioration
which we noted."® However, most (67%) of our pa-
tients were overweight or obese (BMI>27.0) and
would therefore have been treated with metformin,
at least initially. Those with BMI levels <27.0 (33%)
also appear to improve glycaemically more than the
overweight group (see ‘Results’ section).

We believe ours is the only long-term outcome
study of structured diabetes management in rural
Africa using objective glycaemic outcomes. Positive
hospital-based initiatives have been reported from
Soweto (South Africa),'* Ghana'® and Eritrea.'® A
system of devolved care of non-communicable dis-
ease, including diabetes, to rural health centres has
been described from the Jimma area of Ethiopia,'”
but was not evaluated by HbA;c measurement.

Glycaemic improvements are especially import-
ant for diabetic patients in resource-poor areas, as
complication occurrence and progression will be
reduced in the long term.'” The management of
complications such as significant retinopathy,
nephropathy or foot ulceration is difficult or impos-
sible in remote primary care areas of Africa.

A final implication of our work is that the model of
care we used, based on patient education and
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treatment algorithms, could be adapted to other
chronic diseases such as hypertension, asthma and

epilepsy. We have some short-term experience of 6.

such initiatives in Hlabisa District,> but more struc-
tured and long-term trials would be well
worthwhile.

In conclusion, our study has shown that structured
nurse-led diabetes intervention in rural Africa can be
associated with dramatic improvement in HbA;c.
Though there is certainly longer term glycaemic 8
escape at 4 years of follow-up, our patients still
had a mean HbAc significantly better than at base-

line. We also noted that the programme of care was 9.

very warmly and positively received by both staff
and patients. ‘You are our saviour’, one man with

previously neglected diabetes said to the project dia- 10.

betes nurse.
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Summary

Background: Recognition of cardiovascular risk
factors is important for primary and secondary
prevention strategies. Recent evidence has linked
lower respiratory tract infections with the develop-
ment of acute myocardial infarction.

Aim: The aim of this study was to determine the
frequency of cardiovascular and cerebrovascular
events and the clinical outcomes, during hospital-
ization for community-acquired pneumonia (CAP).
Design: We performed a retrospective study
of 4408 patients with CAP presenting to five hos-
pitals over a 2-year period. Clinical information,
co-morbidities, cardiovascular events and 90-day
mortality were collected from review of medical
case notes. The relationship between cardiovascular

events and outcomes were analysed using multi-
variable logistic regression.

Results: From a total of 4408 patients, 2.2% de-
veloped stroke, 5% acute coronary syndrome or
myocardial infarction and 9.3% new onset atrial fib-
rillation. These were associated with increased
90-day mortality [odds ratio (OR), 1.49 95% ClI
1.18-1.87, P=0.0006].

Vascular events were independently associated with
increased length of hospital stay—median 12 days
(IQR 5-22), compared to patients with no vascular
events 8 days (IQR 3-17 days, P<0.0001).
Conclusions: Cardiovascular and cerebrovascular
events are common during hospitalization for CAP
and are associated with increased 90-day mortality.

Introduction

Community-acquired pneumonia (CAP) is the most
common infectious disease requiring hospitalization
in western countries and a major cause of morbidity
and mortality worldwide." It is known that 50% of
all deaths in patients with pneumonia, and more
than a quarter of deaths within 30 days are related
to co-morbidities such as vascular disease (including
acute coronary syndrome, decompensated cardiac
failure and stroke).?

There is an established link between vascular
events following acute infection and this is particu-
larly augmented in the first few days but persisting
for several weeks following an acute infection.*™

To date, there have been no studies of arrhythmias,
transient ischaemic attack (TIA) and stroke in CAP
and limited small retrospective studies of acute cor-
onary syndrome in patients with CAP.%”

The aim of our study was to describe the
frequency of cardiovascular and cerebrovascular
events in patients admitted with CAP and to assess
whether these events are independently associated
with poor outcome.

Methods

We conducted a retrospective study of patients
admitted to five hospitals in South East Scotland

© The Author 2011. Published by Oxford University Press on behalf of the Association of Physicians.
All rights reserved. For Permissions, please email: journals.permissions@oup.com
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over a 2-year period from 2005 to 2007. Lothian
Research Ethics Committee approved the study.

Identification of cases of CAP

Patients aged >18 years were identified from an ad-
ministrative database of hospital admissions to five
National Health Service hospitals in the East of
Scotland. ICD-10 codes were used to identify all
adult patients with a primary diagnosis of pneumo-
nia (ICD-10 codes J12-J18). Patients were excluded
if they did not have clinical or radiological features
consistent with CAP or had any of the following
exclusion criteria: hospital-acquired pneumonia; ad-
mission or transfer from a health-care facility;
post-operative pneumonia; HIV; age <18 years.
The use of International classification of diseases
(ICD) codes in combination with medical chart
review has been shown to have good accuracy for
identifying cases of CAP.® ICD codes, including the
ICD-10 codes used in this study are widely used in
epidemiological and prognostic studies of CAP."

Medical records of those identified by ICD-10 to
have a vascular event were reviewed retrospectively
to obtain details of clinical and demographical char-
acteristics in addition to confirmation of the vascular
events.

Identifying cardiovascular complications

From review of medical case notes and labora-
tory results, the incidences of four vascular
complications—ST elevation myocardial infarction
(STEMI), acute coronary syndrome, new onset
atrial fibrillation (AF) and cerebrovascular events
were recorded. We have defined vascular events
to include any of the four vascular complications.
STEMI diagnosis was based on reported ST elevation
on ECG along with positive cardiac troponin result
and a clinical diagnosis of STEMI.? Acute coronary
syndrome was defined as acute non-ST elevation
myocardial infarction [compatible ECG changes
along with positive Troponin | and a clinical diag-
nosis of non-STEMI or unstable angina (clinical diag-
nosis of non-myocardial infarction acute coronary
syndrome comprising chest pain with one of the
ECG abnormalities, positive cardiac specific tropo-
nin or a clinical diagnosis of cardiac ischaemia)].” In
the absence of the above, chest pain occurring
during hospitalization was not regarded as constitut-
ing acute coronary syndrome. An elevated cardiac
specific troponin may occur in CAP in the absence
of an acute coronary syndrome and hence an
elevated troponin in the absence of a compatible
clinical history was not regarded as an acute cardio-
vascular event.'?

New onset atrial fibrillation was diagnosed in a
patient without a prior history of AF in whom the
attending physician made a diagnosis of AF based
on ECG findings. Stroke was defined as a new onset
neurological deficit lasting >24h with a con-
firmatory CT or MRI.""

Outcomes

The primary outcome was 90-day mortality. The
secondary outcome measured was length of hospital
stay.

Statistical analysis

All data were analysed using Graphpad prism
(Graphpad software, San Diego, CA, USA). For
demographic and clinical variables, data are pre-
sented as median (interquartile range) for continu-
ous variables and n (%) for categorical variables
unless otherwise stated. Survival curves were
constructed by Kaplain—-Meier analysis and curves
compared using the Log-rank test. Adjustment for
potential confounders was achieved using multivari-
able logistic regression. Multivariable regression
models were constructed by including demographic
(age, gender, co-morbidities, smoking history—as
listed in Table 1) and clinical characteristics (site
of care, including admission to intensive care unit)
with cardiovascular or cerebrovascular events as

Table 1 Demographics of the study population

Baseline characteristics Study population

N=4408
Age (years) 73 (52-82)
Gender: male (%) 48%
Previous myocardial infarction (%) 8.3%

Previous diagnosis of heart failure (%) 18.9
Previous cerebrovascular disease (%) 10.8

Peripheral vascular disease (%) 2.9
Dementia (%) 3.7
COPD (%) 19.8
Asthma (%) 4.8
Connective tissue disease (%) 2.5
Liver disease (%) 2.9
Diabetes (%) 7.9
Chronic renal disease (%) 11.7
Malignancy (%) 12.6
Peptic ulcer disease (%) 0.5
Charlson co-morbidity index (%)
0 349
1 32.4
2 20.1
>3 12.6
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independent variables. As this was a retrospective
study, full data to calculate severity scores such as
CURBG65 and PSI were not available for all patients.
Therefore these were not included in the logistic
regression analysis. Model fit was assessed
using the Hosmer—-Lemeshow goodness-of-fit test
(P>0.05 indicates adequate model fit). To analyse
factors associated with length of stay, multiple lin-
ear regression was performed using the above
co-variates in addition to cardiovascular events as
independent variables.

Results are presented as adjusted odds ratio
(AOR) with 95% Cls. A P-value of <0.05 was
considered  statistically  significant for each
analysis.

Results

After removing patients with a diagnostic code cor-
responding to an exclusion criterion, 5034 patients
were identified. After reviewing medical records for
these patients a further 626 patients were excluded,
leaving a study cohort of 4408 patients.

Patients admitted with a primary diagnosis of community-acquired

pneumonia corresponding to ICD-10 codes :5034

Patients excluded after reviewing medical records: 626

Total study cohort: 4408

Exclusion criteria

Hospital Acquired pneumonia

Post operative Pneumonia

Transfer from another hospital

HIV

<I8years

Pneumonia occurring as a terminal event in a
palliative care facility

In this cohort, median age was 73 vyears (inter-
quartile range 58-82 years). About 65.6% of the
patients were aged >65 years (age range 18-105
years). About 52.0% of the patients were female
and 48.0% were male. Median duration of admis-
sion was 8 days (IQR 3-17 days)—range 0-272
days. Ninety-day mortality was 13.9%.

ICU admission was required for 172 patients
(3.9%) of the study population.

Baseline characteristics of the study population
are shown in Table 1.

Frequency of cardiovascular and
cerebrovascular events in patients
with CAP

Acute myocardial infarction associated with ST
elevation occurred in 1.8% patients during hospi-
talization. Acute coronary syndrome incorporating
non-ST elevation myocardial infarction and unstable
angina occurred in 3.2% patients. Cerebrovascular
events occurred in 2.2% of the patients (0.5%
developed haemorrhagic stroke and 1.7% de-
veloped ischaemic stroke) and new onset atrial fib-
rillation occurred in 9.3% of patients during
hospitalization.

The frequency of myocardial infarction
(P<0.0001), NSTEMI and acute coronary syndrome
(P<0.0001), atrial fibrillation (P<0.0001) and cere-
brovascular events (P<0.0001) were all increased in
patients aged >65 years.

In a multivariable logistic regression model, fac-
tors significantly associated with acute myocardial
infarction were age, previous acute myocardial in-
farction, COPD and chronic renal disease. Only age
was independently associated with acute coronary
syndrome diagnosis (Table 2).

Age, diabetes mellitus and prior myocardial in-
farction were associated with increased risk of
atrial fibrillation.

Finally, cerebrovascular events were associated
with increasing age and a prior history of cerebro-
vascular disease but having prior COPD was
protective.

Outcomes of patients with cardiovascular
and cerebrovascular events

Ninety-day mortality

Ninety-day mortality was 13.9%. Figure 1 shows the
outcome of patients with each cardiovascular
complication and cerebrovascular event compared
with outcome in patients with no history of these
events.

Kaplain—-Meier survival analysis showed increase
in 90-day mortality in patients with vascular events
during hospitalization (Figure 1E) (log-rank test x?
19.1, df=1, P<0.0001). Acute myocardial infarc-
tion (log-rank test x> 6.4, df=1, P=0.01), acute
coronary syndrome (log-rank test x> 4.37, df=1,
P=0.04), stroke (log-rank test x* 15.8, df=T1,
P<0.0001) and new onset atrial fibrillation (log-rank
test x* 4.46, df=1, P=0.03) were all associated with
increased 90-day mortality.

In multivariable analysis, stroke during hospital-
ization (AOR 1.79, 95% CI 1.51-2.12, P<0.0001),
acute myocardial infarction during hospitalization
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Table 2 Clinical predictors of cardiovascular and cerebrovascular events—multivariable model

Outcome Independent AOR (95% Cl) P-value Hosmer—Lemeshow
predictors Goodness-of-fit
test P-value
Cardiovascular events
Acute myocardial infarction Age > 65 years 14.0 (4.39-44.8) <0.0001 0.82
Previous acute MI 1.62 (1.26-2.07) 0.0001
Renal failure 1.90 (1.01-3.55) 0.04
COPD 2.01 (1.12-3.60) 0.02
Acute coronary syndrome Age > 65 years 4.73 (2.50-8.95) <0.0001 0.99
Previous acute MI 1.47 (1.01-2.17) 0.05
New onset atrial fibrillation Age > 65 years 5.70 (4.21-7.71) <0.0001 0.34
Previous acute MI 1.53 (1.28-1.84) <0.0001
Diabetes mellitus 1.37 (1.01-1.87) 0.04
Stroke Age > 65 years 3.37 (1.90-5.97) <0.0001 0.86
Prior history of 1.72 (1.11-2.75) 0.01
cerebrovascular
disease
COPD 0.34 (0.18-0.67) 0.002
(AOR 193, 95% ClI 160—233, P< 00001) and new Discussion

onset atrial fibrillation during hospitalization (AOR
2.39, 95% Cl 1.65-2.19, P<0.0001) were all asso-
ciated with increased 90-day mortality. Acute cor-
onary syndrome (AOR 1.46, 95% Cl 0.82-2.76,
P=0.2) was not significant in this model.

Length of stay

Median duration of admission for the population as
a whole was 8 days (IQR 3-17 days).

The duration of stay for acute myocardial infarc-
tion was 12 days (interquartile range 8-23 days,
P<0.0001), new onset atrial fibrillation was 12
days (6-23, P=0.008) and stroke 14 days (6-33,
P<0.0001), were all associated with increased
length of stay. Patients with acute coronary syn-
drome did not have significantly prolonged length
of stay (median 10 days, 4-18, P=0.07).

Overall, patients with one or more vascular events
had a higher median length of stay of 12 days (IQR
5-22), compared to patients with no vascular events
8 days (IQR 3-17 days, P<0.0001).

In a linear regression analysis, stroke (coefficient
7.58 SE 2.91, P=0.0009), atrial fibrillation (coeffi-
cient 3.91 SE 1.45, P=0.007) and myocardial in-
farction during hospitalization (coefficient 7.16 SE
2.46, P=0.004) were associated with increased
length of stay, independent of confounders. Acute
coronary syndrome was not independently asso-
ciated with increased length of stay (coefficient
0.08 SE 3.41, P=0.9).

This large study involving 4408 patients has shown
that vascular events are common in patients
admitted with CAP. About 16.5% patients de-
veloped STEMI, acute coronary syndrome, new
onset atrial fibrillation and/ or cerebrovascular
event. Among these events, the most frequent was
new onset atrial fibrillation. Vascular events were
associated with increased 90-day mortality.

The association between respiratory infections
and cardiovascular events has been the subject of
extensive recent study. Although some studies in
hospitalized patients have shown an association be-
tween acute infections and increased cardiovascular
events and stroke,*'#"'3 there is a paucity of data in
patients admitted with CAP. It is known that cardio-
vascular events peak during the winter when re-
spiratory infections are also most frequent.'*'?
There have been three major primary care studies
comprising a total of 33563 patients with first
acute myocardial infarction and 28271 with first
stroke®>'® following respiratory tract infection.
The risk of a vascular event persists for up to 90
days after infection. In our study, we have shown
a similar association in patients admitted with CAP.

In a retrospective study conducted in the USA,
Ramirez et al.° showed that a combined diagnosis
of CAP and acute myocardial infarction is common
among hospitalized patients with severe CAP (15%
of 86 patients), and in cases in which the clinical
course of a hospitalized patient with CAP is
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Figure 1. Ninety-day mortality rates and the development of cardiovascular complications. (A) Acute myocardial infarction,
(B) Acute coronary syndrome, (C) Stroke, (D) New onset atrial fibrillation and (E) all vascular events.

complicated by clinical failure (development of re-
spiratory failure or shock), acute myocardial infarc-
tion should be considered as a possible aetiology.
Another retrospective study, by Musher et al.” also
conducted in the USA found in 170 patients
admitted with pneumococcal pneumonia, 19.4%
had one or more cardiac events (myocardial infarc-
tion, atrial fibrillation or ventricular tachycardia, or
new onset or worsening congestive heart failure)
which was associated with higher mortality.

The present study confirms the findings of these
smaller studies that vascular events are common in
patients with CAP and are associated with pro-
longed length of hospital stay and increased risk of
90-day mortality.

Potential mechanisms that result in increased
90-day mortality in patients admitted with CAP
include the degree of hypoxia, pyrexia, systemic

inflammation, acidosis, coagulopathy and metabolic
disturbance. Both pneumonia and acute coronary
syndromes are associated with major systemic
inflammation and activation of coagulation path-
ways.'” CAP leads to elevation in pro-inflammatory
cytokines such as C-reactive protein, Interleukin 6,
Tumour Necrosis Factor-a and Interleukin 8 and
also induces a marked pro-thrombotic state
associated with elevation of thrombotic markers
such as fibrinogen, factor IX, thrombin—
anti-thrombin complex and D-dimer.'® In a recent
study, Milbrandt et al.'® identified significant pro-
thrombotic effects and elevation of coagulation
markers during hospital admission with CAP. The
combination of systemic inflammation and throm-
bosis are highly conducive to plaque rupture and
clot formation.
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It is known that acute respiratory infections
are associated with reduced myocardial con-
tractility, increased myocardial oxygen demand
and reduced myocardial oxygen delivery.?°
Cytokines  (Interleukin 1, Tumour Necrosis
Factor-a, Interleukin 6), prostanoids, endothelin-1
and nitric oxide produced in sepsis are all known
to depress myocardial contractility.?° Several clinic-
al and scientific studies have shown that decreased
systolic and diastolic ventricular contractility in
septic patients results in reduced coronary perfusion
pressure.’?~%? Associated arrhythmias may also be a
risk factor for the development of a TIA or ischaemic
stroke. The coagulopathy associated with severe
pneumonia may also be a potential risk factor for
cerebral haemorrhage.?

Limitation

This study has limitations. First, it is a retrospective
study using ICD-10 codes to identify cases of CAP
and vascular events. These codes have modest sen-
sitivity and specificity and it is likely that some cases
of pneumonia admitted during the study period
were missed. In addition, we did not have the data
to calculate severity scores such as CURB65/PSI or
data on prior secondary prevention treatment,
which would ideally have been added to the multi-
variable model. Although, we reviewed clinical
data, ECG, troponin testing and brain imaging to
diagnose vascular events, a prospective study
would be desirable to better characterize the pa-
tients in terms of both cardiovascular events and
severity of CAP.

Conclusion

Cardiovascular events and stroke are common
during hospitalization for CAP and are associated
with increased length of hospital stay and 90-day
mortality. Further prospective studies are needed
to define the pathogenesis of this association and
possible therapeutic modalities to prevent these
vascular events.

Conflict of interest: None declared.
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Summary

Background: Primary hyperparathyroidism (PHPT) is
a common endocrine disorder with the majority of
cases being mild and untreated.

Aim: To provide an update on the natural history of
treated and untreated PHPT.

Design: Retrospective population-based observa-
tional study.

Methods: From 1997 to 2006, a well-defined cohort
of PHPT patients was established in Tayside,
Scotland. Subsequent cohorts of ‘mild untreated’
and ‘surgically treated” PHPT patients were selected
for the present study. Their serum calcium (S-Ca)
and PTH concentrations were followed until
September 2009. Surgical outcomes were evaluated
using hospital admission data.

Results: A total of 904 ‘mild untreated’ patients were
identified (median follow-up=4.7 years), with a
baseline median S-Ca of 2.62mmol/l. A general

decreased trend was observed in the S-Ca concen-
tration for up to 12 years but an increasing trend in
PTH (P<0.001 in both instances). Disease progres-
sion, defined as an increase in S-Ca concentration,
was observed in 121 patients (13.4%). Twenty-six
(2.9%) patients had undergone surgery during the
subsequent follow-up period. Baseline age and
PTH concentration were the only significant risk fac-
tors for disease progression. In comparison, there
were 200 ‘surgically treated’ patients (median
follow-up=5.8 years). S-Ca was normalised after
surgery, in 196 patients (98%). Hospital admissions
for renal complications were reduced after surgery.
In conclusion, most untreated patients with mild
PHPT had no progression of S-Ca but approximately
15% did show some evidence of progression.
Parathyroidectomy, with a high success rate, nor-
malized the S-Ca in patients with PHPT.

Introduction

Primary hyperparathyroidism (PHPT) is character-
ized by an elevated serum calcium (S-Ca) and
plasma parathyroid hormone (PTH) concentrations,
usually as a result of a single over-active parathyroid
gland. With automated biochemical screenings

becoming more routinely available, diagnosis is ear-
lier and the majority of patients (>85%) are now
asymptomatic. Although parathyroidectomy (PTX)
is the only definite cure for the disease, conservative
management has been favoured, as few complica-
tions have been observed among asymptomatic
PHPT."® Studies of the natural history of

© The Author 2011. Published by Oxford University Press on behalf of the Association of Physicians.
All rights reserved. For Permissions, please email: journals.permissions@oup.com
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asymptomatic PHPT have continued since the
1980s but the generalizability is limited, often due
to small patient numbers.>®~"? In light of the shift to
a further subclinical profile of PHPT with absence of
any traditional symptoms, the third international
workshop was held in May 2008, with a focus on
reviewing and updating the diagnosis and manage-
ment of asymptomatic PHPT."*”'” In order to
answer the question of whether or not asymptomatic
PHPT patients could be left safely under surveillance
without surgery, it was recommended that issues on
disease progression, involvement of other complica-
tions and possible predictors of complications
among mild asymptomatic PHPT patients, should
be addressed.

Previously, in our region of Scotland, UK, a
well-defined cohort of PHPT patients was estab-
lished during the decade of 1997 to 2006."® In a
previous study, we have shown that this is a
common disease with possibly 1% of the total popu-
lation affected, and that there are increased risks of
mortality and morbidity for CVD, cerebrovascular
disease, cancer and other poor outcomes, in patients
with mild PHPT." This present article is aimed at
providing an update of the natural history, with a
focus on S-Ca progression, of untreated PHPT pa-
tients with raised, but milder hypercalcaemia
(S-Ca<2.90 mmol/l at the baseline). Complete ob-
servational data at population level, including bio-
chemical records and hospital admissions, were
linked to observe the long-term results in these pa-
tients and to compare the outcomes with those who
had undergone PTX. We also proposed to look at
the surgical cure rate and possible predictors of S-Ca
progression in unoperated patients.

Patients and methods
Study population

During the period from January 1997 to December
2006, a pre-defined biochemical algorithm, in add-
ition to other hospital data, was used to establish a
data set of all patients with PHPT in Tayside,
Scotland."® Briefly, a positive biochemical diagnosis
was made if a patient met either of the following
criteria: (i) albumin-corrected S-Ca>2.55 mmol/I
(reference range 2.10-2.55 mmol/l) on at least two
occasions, with plasma PTH concentration >3 pmol/I
(reference range 1.0-6.9 pmol/l) or (ii) albumin-
correct S-Ca >2.55mmol/l on one occasion, with
plasma PTH concentration >6.9 pmol/l. Definite
biochemical diagnoses were then confirmed using
urine calcium excretion data (available in 30%),
hospital data, including hospital admission data on

PHPT, hospital operation and procedure data on
PTX, nuclear medicine scans, renal function data-
bases and hospital letters indicating positive PHPT
and any additional PHPT cases were also added to
the cohort.'® Further linkage to patient demographic
information, inpatient hospital admissions, bio-
chemical test results and community prescription
from the Health Informatics Centre, was made pos-
sible via a unique anonymous patient identifier, the
Community Health Index (CHI), in accordance with
the Data Protection Act, to establish a complete and
linked data set for all diagnosed PHPT patients.?'

By scrutinizing the linked data set, subsequent
cohorts of ‘mild untreated” and ‘surgically treated’
PHPT patients were selected to form the basis of
the present study (Figure 1). The ‘mild untreated’
group were defined as untreated PHPT patients
whose S-Ca concentrations were <2.9 mmol/l
within the first 6 months after a positive diagnosis
with absence of previous (prior to PHPT diagnosis)
fracture fragility,'” renal stones and renal failure and
not treated with cinacalcet; the ‘surgically treated’
group were patients who had undergone PTX by the
end of 2006. Further exclusion criteria were applied
to the ‘mild untreated” group. These were: (i) S-Ca
was followed up for <6 months; (ii) less than two
S-Ca measurements within the first 6 months. For
those who were biochemically identified PHPT pa-
tients, the date of first raised S-Ca (=2.55 mmol/l)
was treated as the date of PHPT diagnosis and the
corresponding S-Ca was treated as the baseline
value; for those who were identified solely from
the hospital records, the result of S-Ca concentration
tested on the date of admission was treated as the
baseline value.

The study was approved by the Tayside Research
Ethics Committee and the Tayside Caldicott
Guardians.

Definition of disease progression

For the selected patients, all S-Ca test records after a
positive PHPT diagnosis were compared to the base-
line. If S-Ca increased by 0.2mmol/l, or S-Ca
reached 2.9 mmol/l during the study period, a
marker was made indicating a biochemical progres-
sion of the disease.

Statistical methods

Descriptive statistics were used to summarize base-
line characteristics of the patients. Differences
in biochemical indices and follow-up times between
sub-groups were tested using non-parametric
methods because their distributions were non-
Normal. Other differences were examined using
independent-samples ttest or chi-squared test as
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Figure 1. Flow diagram of patient selection process. Previous fracture fragility was defined as previous admissions on
osteoporotic fractures, i.e. fractures at the sites of spine, wrist, humerus and femur, suggested from the hospital records;
previous renal complications were any previous hospital admissions on renal failure and/or renal stones; non-normal renal
functions were indicated if the baseline serum creatinine level were above 150 mmol/I.

appropriate. Changes in pooled biochemical indices
were assessed using curve estimation. Within-
subject changes in S-Ca and PTH concentrations
during the follow-up period, in the ‘mild untreated’
group, were further estimated using linear mixed
models, allowing repeated but unequal number of
measurements within subjects.?” The Akaike’s infor-
mation criterion (AIC) was used to select the best
model in describing the trend.”® In addition, the
Cox proportional hazards model was used to exam-
ine possible predictors of S-Ca progression.
Predictor variables considered were baseline age,
gender, baseline biochemical values and other
pre-existing clinical complications. Each factor was
tested individually, initially, to identify the most im-
portant predictors. In the ‘surgically treated” group,
the rates of developing other co-morbidities, or com-
plications, denoted as number of events per five
person years, before and after surgery were com-
puted and compared using the Poisson Exact test.
Co-morbidity information was obtained from the
hospital admission records indicating an inpatient
admission. Before surgery events included any ad-
mission from a positive PHPT diagnosis being made
to the time of surgery; and post surgery events were
any post-operative admission that occurred till the
end of study. Rates of event were calculated as the
number of event in each observed period divided by
the total corresponding person time. Postoperative

biochemical indices at 2, 6 and 12 months after
surgery, were compared with the baseline. All stat-
istical analyses were carried out using the SPSS (ver-
sion 17) and SAS (Version 9.1) software, and
statistical ~ significance was demonstrated with
P<0.05.

Results

Baseline characteristics

During the decade of 1997 to 2006, we identified
1099 ‘mild untreated” PHPT patients and 200 ‘sur-
gically treated’ patients who were potentially eli-
gible for this study (Figure 1). By examination of
the biochemical records (consultant endocrinologist
GL) of all the 1099 untreated patients, 195 patients
were further excluded. These exclusions were made
because of the following reasons: suppressed PTH
concentration (<3 pmol/l) 6 months after a positive
diagnosis (n=9); presence of low S-Ca concentra-
tion (<2.1 mmol/l) 6 months after a positive diagno-
sis (n=89) and PTH mediated hypercalcaemia was
unclear in the remaining 97 patients. Thus, the
final study cohort comprised 904 ‘mild untreated’
PHPT patients and 200 ‘surgically treated’ patients.
The baseline characteristics of these patients are
tabulated in Table 1. S-Ca was followed up from
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Table 1 Baseline characteristics of patients with mild untreated PHPT and PHPT treated with surgery

Variables Mild untreated Surgically treated  P-value  Normal range
Number of patients 904 200 — -
Age, mean (SD) (years) 67.3 (13.5) 58.2 (13.9) <0.001 -
Female n (%) 674 (74.6%) 151 (75.5%) NS -
S-Ca follow-up, median months (range) 56 (6.2-152.1) 70 (7.5-154.7) <0.001 -

Baseline biochemical indices®
Serum calcium (mmol/l)

PTH (pmol/l) 6.5 (3.0-29.9)
Alkaline phosphatase (u/l) 94 (28-1187)
Serum creatinine (umol/l) 96 (56-150)

Total cholesterol (mmol/l)

2.62 (2.55-2.89)

5.10 (1.69-14.08)

2.80 (2.56-5.49) <0.001 (2.1-2.55)
(

12.7 (3.9-274.0) <0.001 1.0-6.9)

91 (43-516) NS F (20-190) M (30-150)
92 (48-1266) NS F(50-160) M (60-190)
5.23 (2.4-9.4) NS (ideal <'5)

“Biochemical values and follow-up time are shown as median (range), as the natural of non-normal distribution,

Serum calcium was corrected for albumin.

Table 2 Rates (event per 100 person years) of develop-
ing other co-morbidities before and after parathyroidect-
omy in the 200 surgically treated PHPT patients

Other complications Before After P-value
surgery  surgery
Cardiovascular disease 2.48 1.66 NS
Renal stones 3.10 0.38 0.01
Renal failure 4.96 0.90 <0.001
Osteoporosis fractures 1.56 0.76 NS
Cancer 1.86 2.30 NS
Psychiatric disease 0.32 0.12 NS

the date of PHPT diagnosis and was continued until
the end of September 2009 or death or migration
whichever was earlier, giving a median follow-up
of 4.7 years for the ‘mild untreated’ and 5.8 years
for the ‘surgically treated’” group, respectively.
‘Surgically treated’ patients were younger and with
higher baseline S-Ca and PTH concentrations than
the ‘mild untreated’ patients (P<0.001 in all in-
stances; Table 1).

By the end of September 2009, there were 299
(33.1%) who had died in the ‘mild untreated’ group
and 28 (14.0%), in the ‘surgically treated’ group
(chi-square=28.56, P<0.001).

Surgical cure rate

S-Ca concentration was normalized after surgery
with median postoperative S-Ca concentration at
2 months being 2.44 mmol/l, significantly lower
than the baseline measurement (P<0.001), and re-
mained stable within the normal range at 6 and
12 months check-up (2.42 and 2.36 mmol/l, respect-
ively). Four patients showed evidence of S-Ca pro-
gression 6 months after the surgery, indicating
a surgical failure rate of 2%. There was no

homogeneity among these four patients in terms of
baseline characteristics. PTH was reduced from a
median value of 12.5pmol/l at the baseline to a
postoperative value of 6.4 pmol/l at 2 months but
there was no trend observed over time. There was
no significant change in other biochemical indices,
such as postoperative alkaline phosphatase and
serum creatinine concentrations, when compared
to the baseline. Surgery also significantly reduced
risks of developing renal complications, among in
PHPT patients (Table 2).

Disease progression among mild,
untreated PHPT patients

Of the 904 mild untreated patients, biochemical in-
dices were followed up over a maximum of 12-year
period. A total of 15741 post-diagnosis measure-
ments of S-Ca were made. According to the AIC,
the linear mixed model adjusted for age as a time
dependent variable and gender provided the best fit
for both S-Ca and PTH concentrations, which
showed a decreasing trend in S-Ca by time and an
increasing trend in PTH (P<0.001 in both in-
stances). Figure 2 illustrates changes in pooled
S-Ca and PTH concentrations by follow-up time.
The pooled median S-Ca concentration regressed
to normal range within the first year and remained
stable, with a significant decreasing trend (P <0.001)
over a 10-year period of observation. The pooled
median PTH concentration, on the contrary, was
persistently above the upper limit of normal range
(6.9 pmol/l), with an increasing trend (P<0.001).
Serum creatinine and alkaline phosphatase fluctu-
ated around the normal ranges, with no clear pat-
terns identified.

Over one tenth of the ‘mild untreated’ patients
(n=121, 13.4%) developed evidence of progres-
sion, with a mean time to progression of 3.2 years



208

Primary hyperparathyroidism follow-up

—_—

—

517

2.56

2.547

serum calcium

2.529

2.50

248

246

2.444

2427

2.407

2367

2.364

2.347

232

2.30

(=T
[ ST
[P
o
N -
[P
~—
[

No. patients 904
%

861 752 644 522 412
95% 83% 71% 58% 46%

3
34%

238 191
26% 20%

(b)

T T T
10 1 12
follow up time (years)
45 19 8

5% 2% 0.9%

117
13%

2400

PTH

22.00

20.00

18.00

16.00-

14,00+

12.007

10.00

8.00

6.00

4,007

2.004

0.00 T

1

I
2

T
S

o =
-~ -
@ —

] ] 1
0 3 4
No. patients 904 542

% 60%

419 337
46% 37%

263
29%

208
23%

152 105 68
17% 12% 8%

Figure 2. Changes in biochemical indices (pooled median values) among mild

T
10 " 12

» follow up time gyears)
4% 2% 0.7% 0.6%

]
9

untreated PHPT patients with error bar

(vertical segments on the curve) representing 95% confidence intervals. The reference line indicating the upper limit of the
normal reference. (a) Serum calcium concentration (upper limit of normal range =2.55 mmol/l). (b) Plasma PTH concentra-

tion (upper limit of normal range = 6.9 pmol/I).



209

518 N. Yu et al.

Table 3 Comparison of baseline characteristics between progressed and un-progressed mild untreated PHPT patients

Variables No progression Progression P-value
Number, n (%) 783 (86.6) 121 (13.4) —
Age, mean (SD), years 66.9 (13.4) 69.7 (13.7) 0.032
Female, n (%) 587 (75) 87 (71.9) NS
Follow-up time, median months (range) 5 (6.2-151.9) 64 (7.4-152.1) 0.018
Progression time, median months (range) - 39 (6.8-114.0) -
Baseline biochemical indices®
Serum calcium (mmol/l) 2. 61 (2.55-2.88) 2.63 (2.55-2.89) 0.036
PTH (pmol/l) 4 (3.0-29.9) 8.5 (3.0-25.6) 0.006
Alkaline phosphatize (/1) 3 (28-1187) 94 (36-258) NS
Serum creatinine (umol/l) 6 (56-150) 96 (60-150) NS
Cholesterol (mmol/l) 1 (1.7-14.1) 5.4 (2.2-8.7) NS

“Biochemical values are shown as median (range), as the natural of non-normal distribution, serum calcium was corrected
for albumin. Any difference between progressed and un-progressed subgroups was compared using either the Independent

Samples t-test or Mann-Whitney test as appropriate.

(Table 3). Patients who progressed were older, with
longer follow-up and higher baseline S-Ca and PTH
concentration than the un-progressed patients.
According to the changes in individual’s S-Ca con-
centrations, two types of progression were observed,
these being ‘unsustained progression’ and ‘persistent
progression’. Nine patients (1.0% of the total ‘mild
untreated’ patients) had ‘persistent progression’,
i.e. their S-Ca remained at a progressed level for
more than a 6-month interval, with the last S-Ca
concentration being progressed compared to the
baseline. In the majority of patients (n=102, 84%
of all progressed patients) who progressed, S-Ca
concentration later decreased, defined as ‘unsus-
tained progression’. Ten patients of the original
121 patients who progressed could not be grouped
by progression type, due to insufficient follow-up
time.

Twenty-six (2.9%) patients from the ‘mild” initially
‘untreated’ group were eventually surgically treated
during the follow-up period of 2007 to September
2009. Of these, nine had shown progression in S-Ca
prior to surgery and the others had developed other
surgical indications. These patients had higher base-
line S-Ca and PTH concentrations compared to the
remaining ‘mild untreated’ patients (P<0.001 and
P=0.07, respectively). Both S-Ca and PTH concen-
trations were normalized after surgery.

Predictors of disease progression

Age at diagnosis and baseline PTH were shown to
be significant risk factors of S-Ca progression with
HR of 1.18 and 1.35, respectively (Table 4). The risk
of progression increased by 35% for each 5 pmol/l
increase in the baseline PTH concentration

(P=0.017) and the risk increased by 18% for each
5 years increase in age at diagnosis (P=0.020).
Figure 3 illustrates the increased rate of S-Ca pro-
gression in the ‘mild untreated” patients by the range
(in quintile) of their baseline PTH concentration. In
each PTH quintile, there was no difference in the
baseline S-Ca concentration.

Discussion

This study provided up-to-date information on the
natural history of asymptomatic ‘mild” PHPT patients
with a long follow-up period, in terms of the bio-
chemical progression of the disease; our data is
based on a larger patient cohort when compared
to previous studies.>”'"?*2% Qur patient cohort
was based on an unselected stable population
from all residents in the region. It represents the
Scottish population structure and is similar to the
UK population, although with slightly fewer ethnic
minorities. As the diagnosis of cases was based on
electronic records and subject to biochemical meas-
urements, undiagnosed cases were not detected in
this study. However, because the diagnosis was
based on biochemical features rather than clinical
referral patterns, we identified a large number of
patients with borderline raised serum calcium con-
centrations, from a population base. In addition, due
to the nature of retrospective observational study
design, a substantial proportion of patients were
lost-to-follow-up or had incomplete biochemical
measurements (Figure 2). Despite this, the numbers,
as shown in Figure 2, were fairly robust for 3—4 years
during which time there were significant trends,
which continued later even when the data was
less complete. Nevertheless, since we have access
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Table 4 The results from the unadjusted and adjusted Cox proportional hazards models looking at possible predictors of
progression of S-Ca in the mild untreated PHPT patients

Variables Unadjusted Adjusted
HR 95% CI P-value HR 95% CI P-value
Age (+5 year) 1.16 (1.07-1.25) <0.001 1.18 (1.03-1.35) 0.020
Female (vs. Male) 0.93 (0.63-1.39) NS - -
Baseline biochemical indices
PTH (+5 pmol/l) 1.49 (1.19-1.87) 0.001 1.35 (1.06-1.73) 0.017
Creatinine (+5 pmol/l) 0.98 (0.94-1.02) NS — -
Alkaline phosphatase (+5 /1) 0.99 (0.98-1.01) NS - -
Cholesterol (+1 mmo/l) 0.95 (0.78-1.14) NS - —
Pre-existing conditions (yes vs. no) - -
Cardiovascular disease 0.92 (0.57-1.51) NS - -
Cerebrovascular disease 0.87 (0.38-1.98) NS - -
Hypertension 0.49 (0.18-1.33) NS - -
Cancer 0.78 (0.38-1.60) NS - -
Diabetes 1.09 (0.62-1.94) NS - -
o 18%-
T
c 16%-
o
0 14%
o
ng% i
% 10%
6%
4%
2% 7 R*=0.6441
0%
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Figure 3. The progression rate of serum calcium (dotted line) among mild untreated PHPT patients arranged by the baseline
PTH values with fitted trend line (straight line). The baseline PTH concentration was divided into five quintiles; the rate was
calculated as the number of patients who had shown progression of S-Ca divided by the total number of patients in each
quintile. R? indicates the closeness of the regression line vs. the actual rates.

to an exhaustive population database of all labora-
tory records, the reason for non-follow-up was more
likely linked to cases with normalized test results. As
a result, the interpretation of our results on disease
progression, i.e. abnormal biochemical values, was
robust, thus overcoming the limitations of study
design.

The ‘mild untreated” group were largely identified
biochemically, who had mild hypercalcaemia with
normal renal function and absence of previous frac-
ture fragility at the time of diagnosis supplemented
with clinical examination of case notes for further
exclusions, therefore they reflected the contempor-
ary asymptomatic PHPT patients who were without

any overt symptoms. The definition of S-Ca progres-
sion (increase in serum calcium of >0.2 mmol/l or
reached 2.9 mmol/l), broadly followed the NIH
guidelines, and represented a clinically important
change in S-Ca and indicated a worsening of the
disease.'”?”73% By our definition, we found three
patterns of S-Ca development, these being (i) no pro-
gression, (ii) unsustained progression and (iii) persist-
ent progression. In support of previous studies on the
natural history of asymptomatic PHPT, the majority
of our mild patients (86.6%) had stable or decreased
S-Ca over the 10-years of follow up from initial diag-
nosis.”'" However, 3% of ‘mild untreated’ patients
developed surgical indications and had undergone
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PTX by the end of September 2009. We found the
rates of S-Ca progression did not differ by the base-
line S-Ca concentration, but was positively corre-
lated with the baseline PTH concentration. PTH as
a genuine predictor of progression was also demon-
strated in the multiple regression when we took both
baseline biochemical indices and pre-existing
co-morbidities into consideration.

In many patients the S-Ca reverted to the normal
range but continued with a raised serum PTH con-
centration. Many patients will have been diagnosed
with PHPT when they were unwell with other con-
ditions. It is likely that the serum calcium improved
when the condition unmasking the PHPT was trea-
ted. It is also possible that some of these may have
had vitamin D insufficiency but it seems unlikely
that vitamin D insufficiency would have been the
reason for a raised S-Ca or S-Ca within upper refer-
ence range at baseline. There was no seasonal bias
in serum calcium measurements, which may have
been expected if vitamin D insufficiency had con-
tributed in a major way to S-Ca concentrations. We
found that the number of measurements was roughly
equally spread through the year with similar pooled
median calcium concentrations. In addition, as all
patients presented with raised calcium at diagnosis,
we have also examined the number of diagnoses
made in each calendar month and found the num-
bers were similar (data not shown). Therefore, our
data suggested that the influence of vitamin D insuf-
ficiency on our biochemical results was minimal.
However, it is interesting that vitamin D insuffi-
ciency may contribute to the increased morbidity
observed in so called ‘mild’ PHPT."?

In the 200 ‘surgically treated” PHPT patients, we
have detected a high surgical success rate (98%),
comparable to other series.?*3'3 In agreement
with existing evidence, we have shown that both
S-Ca and PTH concentrations were normalized post-
operatively.'"?373® In a recent randomized study,
Bollerslev et al.>* found that successful PTX normal-
ized S-Ca and PTH concentrations but had no ob-
servable benefit on cardiovascular morbidity. We
used hospital admission data to evaluate the
impact of successful PTX on cardiovascular involve-
ment, renal complications and neuropsychological
complaints and found no significant improvement in
cardiovascular risk, although we may not be pow-
ered to detect such a difference, since there was a
non-statistical trend. Moreover, we were unable to
detect any surgical benefits on psychiatric symp-
toms; this was possibly due to the fact that neuro-
psychological complications in mild PHPT patients
were too subtle to result in hospital admission.
Existing evidence showing neurocognitive improve-
ments were often detected retrospectively, when

asking patients to compare particular symptoms
before and after the surgery.??*?>39=*1 We found,
however, the risks of developing renal stones and
renal failure were significantly reduced after suc-
cessful surgery (Table 2).

In summary, in most patients with mild asymp-
tomatic PHPT serum calcium did not progress if
left untreated but around one tenth of them did
show some evidence of progression. High baseline
PTH concentration was and increasing age were im-
portant predictors of progression.
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Summary

Background: Non-traumatic myelopathy from de-
veloping regions has been described widely. In
these regions infections, mainly tuberculosis, fol-
lowed by acute transverse myelitis and neoplasms,
dominate. These are also regions of high HIV preva-
lence. In developed regions, the most prominent re-
ported spinal cord disease in HIV/AIDS is vacuolar
myelopathy (VM). Other myelopathy causes in HIV/
AIDS include opportunistic infections, neoplasms,
vascular lesions and metabolic disease. In developing
regions, opportunistic infections are more commonly
encountered with VM occurring less frequently.
Aim: To determine the influence of HIV on the
myelopathy spectrum in an HIV endemic region.
Design: Prospective case series.

Methods: Hundred unselected  consecutive
in-patients admitted with myelopathy were studied.
Myelopathy aetiologies were established by collat-
ing information obtained from magnetic resonance
imaging (MRI) scans, CSF and blood studies, CXR

findings, non-neurological illness and response to
treatment. Data were analysed in terms of two
cohorts, HIV positive and HIV negative.

Results: Approximately 50% of the patients present-
ing and admitted to our hospital with non-traumatic
myelopathy are HIV positive. The HIV positive
myelopathy patients were younger (20-40 years)
and had infectious aetiologies. Tuberculosis was
the most frequently identified cause of myelopathy.
The majority of HIV-positive patients had advanced
HIV infection. Anti-retroviral treatment did not influ-
ence myelopathy aetiologies. The HIV-negative pa-
tients were older and had neoplasms, followed by
degenerative spondylosis as the main myelopathy
causes.

Conclusions: HIV influences the non-traumatic
myelopathy spectrum in regions with high HIV pre-
valence. Empiric treatment of HIV-myelopathy pa-
tients with anti-tuberculous medications where
resources are severely limited has merit.

Introduction

Non-traumatic myelopathy in the developing
regions of sub-Saharan Africa and Asia is caused
mainly by infectious and para- or post-infectious
immune aetiologies.'™ Tuberculosis, viral myelitis
and parasitic infestations are the commonly encoun-
tered aetiologies.'™ These are also regions of high
HIV prevalence. Data from the Joint United Nations
Programme on HIV/AIDS (UNAIDS) in 2009

showed that sub-Saharan Africa bears the brunt of
the HIV epidemic with 22 million infected individ-
uals (66% of the 33.4 million HIV-infected people
worldwide).* In South Africa, an estimated 5.7 mil-
lion people are HIV infected (11% of the population)
making it the country with the highest number of
HIV-infected people.®

Myelopathy in HIV has been widely described.
It is a less common neurological manifestation of
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HIV/AIDS with frequencies between 5% and 10%
compared with HIV-associated dementia frequen-
cies of 15% and distal sensory polyneuropathy fre-
quencies of 30%.° In developed regions, the most
prominent reported spinal cord disease in HIV/AIDS
is vacuolar myelopathy (VM).”® Other myelopathy
causes in HIV/AIDS include opportunistic infections,
neoplasms, vascular lesions and metabolic disease.
In developing regions, opportunistic infections are
more commonly encountered with VM being infre-
quently reported.”'?

The influence of HIV on non-traumatic myelop-
athy spectrum in developing regions is, however,
not clearly documented. In these regions, where
resources are limited, this becomes an important
consideration as it may impact on efficient and
cost-effective  diagnosis and management. We
therefore studied 100 consecutive and unselected
(in terms of HIV status) adult in-patients with
non-traumatic myelopathy at the Chris Hani
Baragwanath Hospital, Soweto, South Africa, an
HIV endemic region, to address this question.

Study design

Prospective consecutive case series.

Patients and methods

We studied 100 consecutive patients with non-
traumatic myelopathy who presented to the medical
wards at the Chris Hani Baragwanath Hospital
(CHBH) in Soweto, South Africa over a period of
8 months. The CHBH is a 3300-bed public univer-
sity hospital that serves a predominantly black urban
population of ~3 million people.

The patients were in-patients who presented with
myelopathy defined as a disorder of the spinal cord
resulting in motor (paraplegia, triplegia or quadriple-
gia with upper motor neuron signs or features con-
sistent with spinal shock), sensory (sensory level for
pin prick and light touch and/or loss of propriocep-
tion and vibration) and autonomic dysfunction
(impaired sphincter control). HIV testing in those
with unknown status was done after patients were
counselled by an experienced HIV counsellor and
with written and informed consent. Ethics approval
was obtained from the university ethics committee
and review board.

The following data were recorded:

(i) Demographics: age and sex.

(i) Blood: full blood count, erythrocyte sedimentation
rate (ESR), C-reactive protein (CRP), glucose, urea
and electrolytes, serum calcium, phosphate and

magnesium, liver function tests, HIV enzyme-linked
immunosorbent assay (ELISA), T cell subsets, sero-
logical tests for syphilis, toxoplasma gondii,
HTLV-1, antinuclear factor (ANF), angiotensin con-
verting enzyme (ACE), Vitamin B12, red cell folate,
cytomegalovirus (CMV) serology and pp65 CMV
antigen were done.

(iii) Cerebrospinal fluid (CSF): Chemistry, cell counts,
cytology, CMV serology with pp65 CMV antigen,
HTLV-1 serology, adenosine deaminase (ADA)
level, syphilis serology, India ink staining, crypto-
coccal antigen, bacterial and fungal cultures, poly-
merase chain reaction (PCR) for HSV-1, HSV-2,
HHV-6, VZV, CMV, EBV, enteroviruses and TB.

(iv) Radiology: Chest X-rays (CXR), magnetic resonance
imaging (MRI) scans of the entire spine and brain.

(v) Histology: Biopsies were performed in selected
patients and

(vi) Presumed Aetiologies: Diagnoses of myelopathy
were based on collating clinical examination find-
ings with information obtained from the MRI scans,
CSF and blood studies, CXR findings, associated
neurological and non-neurological illness/es, hist-
ology, where available, and response to treatment
(e.g. tuberculostatics).

Results

Patient profiles

Of the 100 patients assessed, HIV testing was not
done in three patients (two demised prior to testing,
one refused consent) (Tables 1-3). Fifty patients
were HIV positive and 47 patients were HIV nega-
tive. In the HIV-positive group, the mean age was
35 years (range: 16-59 years, SD: 8.6 years), and
there were equal numbers of male and female
patients. In the HIV-negative group, the mean age
was 53 years (range: 15-87 years, SD: 15.2 years).
There was a male predominance in this group
(female:male ratio 1:2).

Clinical presentation and clinical
manifestations

The patients’ temporal presentation, symptoms and
signs are presented in Table 1. Sixty-eight percent of
the patients in the HIV-positive group presented
acutely. Fifty-three percent of the HIV-negative
group presented acutely. In both groups, the major-
ity had back pain, autonomic dysfunction, sensory
symptoms and paraplegia. Sixty percent of HIV posi-
tive and 58% of HIV-negative patients presented
with complete transverse myelopathy (paraplegia/
quadriplegia with a sensory level involving all mod-
alities of sensation). Quadriplegia was uncommon
(4% of HIV positive and 13% of HIV-negative
patients).
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Table 1 Clinical presentation and manifestations in
97 patients with myelopathy

Presentation/Manifestations HIV HIV
positive negative
n (%) n (%)

Acute (<6 weeks) 34 (68) 25 (53)
Chronic 16 (32) 22 (47)
Paraplegia 47 (94) 39 (83)
Quadriplegia 2 (4) 6 (13)
Triplegia 1(2) 2 (4)

Sensory symptoms 48 (96) 42 (89)
Autonomic symptoms 46 (92) 38 (81)
Back pain 30 (60) 34 (72)
Transverse myelopathy (TM) 30 (60) 27 (58)
Partial transverse myelopathy (PTM) 20 (40) 20 (42)

n=number of patients; % = percentage.

Aetiologies

The aetiologies of the two groups of patients are
shown in Table 2. In the HIV-positive group, 36
patients (72%) had infection as a cause.
Twenty-five of these cases had tuberculosis. The
diagnosis of TB, albeit difficult in the absence of
histology and culture, was made in our patients
where these were not available by collating infor-
mation as described in the ‘Materials and methods’
section. Other aetiologies identified include
HIV-VM in eight patients (all had normal MRI
brain), CMV (one patient) and varicella zoster (two
patients). Acute disseminated encephalomyelitis
(ADEM) was diagnosed in four and neuromyelitis
optica (NMO) in two HIV-positive patients.
Neoplasms in this group occurred in six patients.
These included two patients with lymphoma, one
with plasmacytoma and three with spinal metastases
(one of unknown origin, one patient from renal cell
carcinoma and one from breast carcinoma). Vitamin
B12 deficiency was identified in one patient and
another patient was diagnosed as a malingerer.

In the HIV-negative group, neoplasms (primary or
secondary) constituted the largest number of pa-
tients (20 patients or 43%). These were widely
spread in terms of types. More than half of the neo-
plasms were spinal metastases (14 patients) with
metastatic prostate carcinoma being the commonest
(four patients). The next category in order of fre-
quency was cervical spondylosis occurring in 15
patients (32%). Infections were identified in six pa-
tients (13%). Of these, five patients had TB and one
patient was diagnosed with HTLV-1-associated
myelopathy. Four patients (8%) had idiopathic
acute transverse myelitis (ATM). Other causes of

Table 2 Aetiologies

Category Diagnosis HIV HIV
positive negative
n (%) n (%)
Infectious 36 (72) 6 (13)
TB 25 (50) 5(11)
HTLV1 1Q2)
VM 8 (16)
CMV 1(2)
VZV 2 (4)
ATM Idiopathic 4 (8)
Immune Lupus myelitis 1(2)
Demyelinating 6 (12)
ADEM 4 (8)
NMO 2 (4)
Vascular Cord infarction 12)
Degenerative  Cervical spondylosis 15 (32)
Neoplasms Total 6 (12) 20 43)
Primary 3 (6) 6 (13)
Neurofibromatosis 1(2)
Meningioma 12)
Astrocytoma 1(2)
Multiple myeloma 2 (5)
Lymphoma 24 1)
Plasmacytoma 1(2)
Metastases 3(6) 14 (30)
Undetermined 1) 3(7)
Bronchial 2 (4)
Renal cell 1(2)
Prostate 4 (9)
Vulval 1(2)
Thyroid 1(2)
Basal cell 1(2)
Haematomyeloid 1(2)
Cervix 12)
Breast 1(2)
Nutritional B12 deficiency 1Q)
Malingerer 1(2)

Bold values reflect only total number of ‘big’ categories of
causes.

myelopathy in the HIV-negative group included
SLE in one patient and spinal cord infarction in
one patient.

HIV-positive cohort profiles

Number of patients: 50.

Latency to presentation

Thirty-one patients were already known HIV posi-
tive at presentation. The latency from diagnosis of
positive HIV status to presentation with myelopathy
in these patients was 1 month to 6 years. Nineteen
patients were newly diagnosed HIV positive at pres-
entation with myelopathy. We did not repeat
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Table 3 CD4 counts vs. aetiologies in ARV-naive patients

Category CD4 (cells/ml) CDC 1

CDC2 CDC3 Total

<50 50-100

100-200 200-500 >500

Infectious
B
VM
CMV
Zoster

_ = N W
N

Demyelinating
ADEM
NMO

—_

Neoplasms

Primary
Plasmacytoma
Lymphoma
Metastases
Undetermined
Renal Cell CA
Breast CA 1

—_ —a . N

Nutritional

B12 deficiency
Other

Malingerer

—_
N — U1 O

[ N
w

HIV testing and therefore some of these patients,
especially those with very high CD4 counts could
have been in a seroconverting phase. None of the
patients in the study improved spontaneously, a fea-
ture that is often seen in seroconverting illnesses
associated with HIV.

CD4 counts and staging

Staging was determined using the Centers for
Disease Control (CDC) 1993 revised classification
system for HIV infection and AIDS-defining
illnesses. "

The patients had CD4 T lymphocyte counts ran-
ging from 3 to 942 cells/ml (mean: 154 cells/ml, SD:
168 cells/ml, median 108 cells/ml). One patient (2%)
had a CD4 count of >500 cells/ml; 10 patients (20%)
had CD4 counts between 200 and 500 cells/ml;
38 patients (76%) had CD4 counts of <200 cells/ml.

In one patient, the CD4 count was not done. The
blood viral load range in 44 of the 50 patients (not
done in 6 patients) was <25-1 700 000 copies/ml
(median: 89 000 cells/ml).

ARV medication

Nine patients were on ARVs, whereas 41 patients
were not on ARVs (subsequently referred for ARV
treatment).

CD4 counts versus aetiologies in ARV-naive
patients

In this subgroup of HIV-positive patients, infections
were dominant (Table 3). Of the total of 40 patients,
27 (68%) had an infectious aetiology for the myel-
opathy. TB was the commonest of these (19 pa-
tients). Correlations with CD4 counts showed that
most infectious myelopathies occurred in patients
with CD4 counts below 200 cells/ml (21 patients).
With respect to TB, 6 of the 19 patients had CD4
counts between 200 and 500 cells/ml. All six pa-
tients with VM had CD4 counts of <200 cells/ml
(4 had CD4 counts of <100cells/ml). The patient
with CMV myelopathy had a count of <50 cells/ml.
The two patients with herpes zoster myelopathy
had CD4 counts of <200 cells/ml. Three of the four
ADEM patients had counts of <200 cells/ml. The
NMO patient had a CD4 count of <50 cells/ml.

CD4 counts versus aetiologies in patients
treated with ARV

In this group of nine patients, eight had CD4 counts
<200 cell/ml, (four with TB, three with VM and one
with NMO). All three VM patients had CD4 counts
<100 cells/ml (two of whom had counts <50 cells/ml).
The patient with NMO had a CD4 count of between
50 and 100 cells/ml.
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Discussion

Our study reported here is unique in that we looked
at an unselected group (from an HIV point of view)
of hospital-based non-traumatic myelopathy pa-
tients from a developing region with high HIV preva-
lence. This allowed us to determine the influence
HIV has on the myelopathy profiles in our popula-
tion and thereby in other comparable regions.

Approximately, 50% of patients presenting and
admitted to our hospital with non-traumatic myelop-
athy are HIV positive. This is in accordance with the
high HIV prevalence in our hospital with admissions
to the general medical ward being commonly
HIV-related (estimated to be 50%—but unpublished
as data).

The majority of patients in this study regardless of
HIV status presented with an acute myelopathy and
complete paralysis (paraplegia), a reflection of our
hospital-based selection bias that largely excludes
ambulatory myelopathy patients.

By analysing the data in terms of the two cohorts,
HIV positive and HIV negative, we immediately
noted the striking difference that emerged in terms
of patient ‘ages and aetiologies’. The HIV-positive
patients had a mean age of 35 years compared to
the patients who were HIV negative where the mean
age was 52.7 years (P<0.0001, Student’s t-test).

In the HIV-positive group, almost three-quarters of
patients had an infectious aetiology with TB being
the most prominent. TB occurred with a frequency
of 50% in the HIV-positive cohort (95% CI:
36-64%). Only 6 of the 19 ARV-naive patients diag-
nosed with TB in this cohort had CD4 counts be-
tween 200 and 500 cells/ml. TB is a granulomatous
disorder and requires a certain degree of immune
competence for granulomatous disease formation.
In HIV patients, however, we often find ourselves
diagnosing TB even with very low CD4 counts.
The mechanisms underlying this are not fully under-
stood. We previously proposed that the pathological
spectrum in HIV-positive patients is largely deter-
mined by the infectious pathologies that are preva-
lent in the region being studied.” TB has an
incidence of 940/100 000/year and a prevalence of
998/100 000 in South Africa which ranks among the
highest in the world.'? Not surprisingly, it featured
as the dominant myelopathy cause in our HIV-
positive cohort and was also the most common in-
fectious aetiology in the HIV-negative cohort.

In the HIV-negative group, neoplasms accounted
for >40% of patients followed by spondylotic myel-
opathy (32%). This concurs reasonably well with
findings from other populations with low HIV preva-
lence. In a cohort of myelopathies from Liverpool,
UK, cervical spondylosis accounted for 23.8% and

neoplasms accounted for 16.4% of myelopathies.'?
Infections in this study occurred in 2.1% compared
to 12.7% (10.6% TB) in our HIV-negative group.13
Interestingly, multiple sclerosis (MS) occurred rela-
tively frequently at 17.8% in the Liverpool study."?
In our patients who were mainly Black, regardless
of HIV status none was diagnosed with MS. This
reflects on the prevalence of MS in our study popu-
lation. MS is described rarely in Black South
Africans.'* However, we previously documented a
different, yet similar type of central nervous system
demyelinating disease that occurs in our Black
population. This disorder bears resemblance clinic-
ally to NMO and radiologically to MS with ADEM
and NMO features.'* In our HIV cohort, we found
six patients with demyelination as a cause of which
four patients were diagnosed as ADEM and two pa-
tients with NMO (anti-aquaporin antibody testing
not available at time of study). None of these
patients had features of the demyelinating disease
described by us previously.'* In a study from
KwaZulu Natal, South Africa, ADEM was described
in six HIV-positive patients during early infection.'”
In a myelopathy study on HIV-positive patients from
the same group of investigators from this region,
ADEM and NMO were excluded from the study
and were thus not listed as causes of myelopathy.'®
In contrast to the HIV-negative group, there were
no HIV-positive patients with spondylotic myelop-
athy in our study. This presumably relates to the
younger age of the HIV cohort (mean of 35 years
vs. 52.7 years of the HIV-negative cohort). With re-
spect to neoplasms, in Johannesburg, South Africa,
HIV infection was found to be associated with sig-
nificant increased risks of Kaposi’s sarcoma, non-
Hodgkins lymphoma and cancers of the cervix and
vulva.'® In our series, there was no specific type of
neoplasm associated with HIV myelopathy.
Analysis of the HIV cohort showed that myelop-
athy was the presenting manifestation of HIV/AIDS
in 19 patients (38%). The remainder of patients were
known HIV positive at presentation with latencies
varying from 1 month to 6 years. The mean CD4
count in the newly diagnosed HIV patients was
199 cells/ml  compared to 124cells/ml in the
known HIV patients (not statistically significant).
The majority of our HIV patients regardless of HIV
status at presentation with myelopathy were in CDC
Stage 3 or advanced HIV infection. This included
nine patients who were on anti-retroviral medica-
tion. The low CD4 counts in these patients on
ARV treatment may be related to the duration of
treatment and/or the co-infection. In the ARV-naive
patients, 66% had an infectious aetiology. TB was
the commonest cause and also occurred in patients
with CDC Stage 2 disease. In the ARV-treated group,
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the majority of patients were also diagnosed with
TB. This once again presumably relates to the high
prevalence of TB in our region.

In our study, VM occurred in eight patients (five
ARV-naive and three ARV treated) accounting for
16% of the HIV myelopathy cohort. In varying
series described in the literature from predominantly
clade B regions, VM at autopsy is found in 20-55%
of HIV/AIDS patients with only 5-10% of patients
being clinically symptomatic.®'”"'® In an audit con-
ducted by us (in a clade C dominated HIV popula-
tion), VM occurred in 2% of 500 hospitalized
HIV-positive patients.” VM is described less fre-
quently in clade C regions where opportunistic
infections are the main myelopathy causes.'® The
reasons for this are not clear, but have been postu-
lated to be related to different risk factors (heterosex-
ual vs. homosexual or intravenous drug use),
nutritional status (accompanying malnutrition), gen-
etic susceptibilities, viral or clade differences and
the general lack of ARV use in developing regions
compared with developed regions.' In a study of
33 HIV-positive patients with myelopathy from
KwaZulu Natal in South Africa, only one patient
was considered to have VM.'? Interestingly, in this
study, 12 patients (36%) had co-infection with
HTLV-1. In our HIV patients described here, none
had HTLV-1 infection (only one patient was diag-
nosed with HTLV-1 myelopathy and was HIV nega-
tive). This probably relates to the regional
differences in HTLV-1 seroprevalence. Other than
this observation, our findings were similar in that
infections, notably TB were the dominant causes
of myelopathy in HIV-positive patients. The low fre-
quency of VM in this present study and as reported
previously from Ethiopia and KwaZulu Natal, South
Africa, may reflect (in particular in our study) on
patient selection and study bias (inpatients
only).'®?%21 The majority of our patients had total
paralysis at presentation. VM does not commonly
present in this way. We may thus have selected
out by restricting our study to hospital inpatients a
large proportion of VM patients. Thus the low re-
ported occurrence of VM in sub-Saharan African
countries may be the result of under-reporting.
Community or population-based and/or HIV
out-patient clinic studies could address this issue.

Non-traumatic myelopathy from regions such as
ours has been described widely. In studies from sub-
Saharan Africa, including Ethiopia, Tanzania,
Zimbabwe, Ghana and Nigeria, the common myelop-
athy causes were similar to our study with infections,
mainly TB and neoplasms dominating.®'%*°* These
studies were largely retrospective and conducted in
both the pre-HIV and HIV era but did not specifically
address the issue of the influence of HIV on

myelopathy spectrum. In recent studies from India
and Bangladesh, TB, ATM and neoplasms were the
common non-traumatic myelopathy causes.'??>
Similar findings were reported from Fiji and Papua
New Guinea.?®?” On the contrary, non-traumatic
myelopathies from the developed regions of
Europe and North America show a distinctly
non-infection-dominated spectrum. In these regions,
common myelopathy causes include spondylosis,
neoplasms, MS and ATM."?

The most important observation of our study is
that in developing regions 50% of hospital based
myelopathy patients will be HIV positive is endemic
and thereby influences the type of admission, 50%
of myelopathy patients will be HIV positive and re-
gardless of ARV treatment, 50% of HIV-positive pa-
tients will have TB as the cause of the myelopathy.
In our study, we undertook extensive investigations
from a research perspective to identify in detail the
exact myelopathy aetiologies and thereby strength-
ened this observation. The implication of our finding
is that in resource-limited settings with high TB
prevalence, treating HIV-positive myelopathy pa-
tients for TB empirically would be appropriate.
Hypothetically, since almost three-quarters of our
HIV-positive patients had an infection, with TB in
50%, we could have treated empirically these pa-
tients with anti-TB treatment and steroids without
any investigations. This would have produced a suc-
cessful result in 62% of our HIV patients (50% in-
fection and 12% demyelinating). The failed
response patients could then be referred to a tertiary
facility.

Conclusion

HIV influences the non-traumatic myelopathy spec-
trum in regions with high HIV prevalence in hospi-
talized patients. In such regions, myelopathy in the
young patient is likely to be HIV associated and
caused by TB. These observations could justify em-
piric TB treatment of such patients when resources
are severely limited, but more data and studies are
needed.

Conflict of interest: None declared.
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Summary

Background: Platelets play a pivotal role in the
pathogenesis of acute coronary syndromes (ACS)
and their inhibition remains a mainstay therapy in
this setting. We aimed to perform a meta-analysis of
randomized trials to evaluate the benefits of new
oral antiplatelet regimens to block platelet ADP-
receptors compared to standard-dose clopidogrel
(300 mg loading dose followed by 75 mg/daily).
Methods: We obtained results from all randomized
trials enrolling patients with ACS. Primary endpoint
was mortality. Secondary endpoints were myocar-
dial infarction and definite in-stent thrombosis.
Safety endpoint was the risk of major bleeding com-
plications. We prespecified subanalyses according
to new antiplatelet drugs (prasugrelfticagrelor),
high-dose clopidogrel (600 mg) and patients under-
going percutaneous coronary intervention.

Results: A total of seven randomized trials were
finally included in the meta-analysis (n=58591).

We observed a significant reduction in mortality
(2.9% vs. 3.4%, OR=0.87, 95% CI 0.79-0.95,
P=0.002), recurrent myocardial infarction (4.2%
vs. 5.2%, OR=0.80, 95% Cl 0.74-0.87,
P<0.0001), definite in-stent thrombosis (0.9% vs.
1.7%, OR=0.52, 95% CI 0.43-0.63, P<0.0001).
The benefits in mortality and reinfarction were
driven by the treatment with prasugrel or ticagrelor,
without a significant difference in terms of major
bleeding complications as compared to standard-
dose clopidogrel (5% vs. 4.7%, OR=1.06 95% Cl
0.96-1.17, P=0.25).

Conclusions: This meta-analysis showed that new
oral antiplatelet regimens are associated with a sig-
nificant reduction in mortality, reinfarction and
in-stent thrombosis in ACS patients without an over-
all increase of major bleeding when treated with
new antiplatelet drugs.

© The Author 2011. Published by Oxford University Press on behalf of the Association of Physicians.
All rights reserved. For Permissions, please email: journals.permissions@oup.com
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Introduction

Platelets play a pivotal role in the pathogenesis of
acute coronary syndromes (ACS). The combination
of aspirin and clopidogrel (300 mg loading dose
followed by 75 mg/daily) has represented for years
the oral antiplatelet therapy of choice." Large inter-
ests have been focused on new therapeutic strate-
gies to block ADP receptors in order to overcome
several limitations of clopidogrel, such as large
interindividual variability, delay in onset of action
and irreversibility.>™* However, it must be recog-
nized that an improvement in platelet aggregation
inhibition may be counterbalanced by a higher
risk of bleeding complications.” Thus, the aim of
the current study was to perform a meta-analysis
of randomized trials to evaluate the benefits in
terms of ischemic and bleeding complications of
new oral antiplatelet regimens to block platelet
ADP receptors as compared to standard dose of
clopidogrel.

Methods
Eligibility and search strategy

We obtained results from all randomized controlled
trials (RCTs) on adjunctive ADP receptor antagonists
among patients with ACS. The literature was
scanned by formal searches of electronic databases
(MEDLINE and CENTRAL) from January 1990 to
January 2010, the scientific session abstracts in
Circulation, Journal of the American College of
Cardiology, European Heart Journal and American
Journal of Cardiology from January 1990 to January
2011. Furthermore, oral presentations and/or expert
slide presentations were included (searched on the
TCT (www.tctmd.com), EuroPCR (www.europcr
.com), ACC (www.acc.org), AHA (www.aha.org)
and ESC (www.escardio.org) websites from January
2002 to January 2011. The following key words
were used: randomized trial, ACS, unstable
angina, coronary angiography, coronary angio-
plasty, antiplatelet therapy, thienopyridine, ADP an-
tagonist,  clopidogrel,  high-dose  clopidogrel,
prasugrel, ticagrelor, AZD-6140. Inclusion criteria
were: (i) randomized treatment allocation and
(i) availability of complete clinical data. Exclusion
criteria consisted of: (i) follow-up data in <90% of
the patients; (ii) ongoing studies or irretrievable data
and (iii) intravenous therapy with periprocedural but
not chronic administration. No language restrictions
were enforced.

Data extraction and validity assessment

Data were independently abstracted by two inves-
tigators. In case of incomplete or unclear data,
authors, where  possible, were contacted.
Disagreements were resolved by consensus. Data
were managed according to the intention-to-treat
principle.

Outcome measures and prespecified
subanalyses

Clinical endpoints assessed were mortality as pri-
mary endpoint (all-cause mortality was preffered
when reported, or cardiovascular mortality), myo-
cardial infarction and definite in-stent thrombosis
(secondary endpoints) at follow-up, whereas major
bleeding complications (according TIMI major
bleeding definition when available, or according
to study definition) were assessed as safety endpoint.
We performed prespecified subanalyses accord-
ing to new antiplatelet drugs (prasugrelfticagrelor),
high-dose clopidogrel (600 mg) and patients under-
going percutaneous coronary intervention (PCI).

Data analysis

Statistical analysis was performed using the Review
Manager 4.27 freeware package, SPSS 11.5 statistic-
al package. Odds ratio (OR) and 95% confidence
intervals (95% Cls) were used as summary statistics.
The pooled OR was calculated by using a fixed
effect model (the Mantel-Haenszel method) and
the random effect model between study heterogen-
eity was analyzed by means of F=[(Q—df)/Q] x
100%, where Q is the x? statistic, and df is its de-
grees of freedom. This describes the percentage of
the variability in effect estimates that is due to het-
erogeneity rather than sampling error (chance). A
value >50% may be considered substantial hetero-
geneity. The potential publication bias was exam-
ined by constructing a ‘funnel plot’, in which the
standard error (SE) of the In OR was plotted against
the OR (mortality). Prespecified subanalyses were
conducted according to new antiplatelet drugs
(prasugrel/ticagrelor), high-dose clopidogrel and pa-
tients undergoing PCI. The study was performed in
compliance with the Quality of Reporting of
Meta-Analyses (QUOROM) guidelines.®

Results

A total of 10 RCTs were initially identified
(Figure 1).771° Two trials'”"'® were excluded be-
cause of a temporary (periprocedural) intravenous
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2) Comparison with high-dose clopidogrel

Y

7 RCTs finally included
in the meta-analysis

Figure 1. Flow diagram of the systematic overview
process.

ADP-blocker administration but not chronic ther-
apy. One trial was excluded because of comparison
between prasugrel and high-dose clopidogrel.'?
Therefore, a total of seven randomized trials were
finally included in the meta-analysis (Table 1),
with 58591 patients randomized to 300 mg clopi-
dogrel (n=29284) or new antiplatelet drugs
(prasugrel or ticagrelor) or dosages (high-dose clopi-
dogrel) (n=29307). A total of 43 807 patients
underwent PCI.

The TRITON-TIMI 387 included only patients
undergoing coronary angioplasty, with randomiza-
tion occurring just before the procedure. In the
PLATO trial,>'® the decision to administrate a
bolus of 300 or 600 mg was left to the discretion
of local investigator. Finally, in the clopidogrel arm
59.5% of participants were treated with a loading
dose of 300 mg. In this study, 15170 of 18 624 en-
rolled patients (81.4%) underwent coronary
angiography.

The DISPERSE-2 study'® was a second phase clin-
ical trial in which patients were randomly assigned
in a 1:1:1 double-blind fashion to receive either
twice daily ticagrelor 90 mg, ticagrelor 180 mg or
clopidogrel 300 mg loading dose plus 75 mg once
daily for up to 12 weeks. In our meta-analysis, we
included only patients receiving the dose of ticagre-
lor used in the PLATO trial.

In the CURRENT OASIS-7 trial,'* patients referred
to invasive management were assigned to high-dose
clopidogrel [600 mg bolus and a daily double dose
of clopidogrel (150 mg) up to 7 days after enrolment]
or to a standard clopidogrel regimen. In this trial,
patients were additionally randomized to low
(75-100 mg) or high-dose (300-325mg) aspirin. In
the ALBION trial,'" patients were randomized to
300, 600 and 900 mg clopidogrel.

Primary endpoint

Follow-up data were collected at 30 days or up to
12-15 months (PLATO and TRITON-TIMI 38)"'°
follow-up. A total of 1886 patients died (3.2%).
We observed a significant reduction in mortality
with new regimens (2.9% vs. 3.4%, OR=0.87,
95% Cl  0.79-0.95, P=0.002, Pheer=0.32)
(Figure 2: total), that was confined to new molecules
(3.6% vs. 4.3%, OR=0.83, 95% CI 0.74-0.92,
P=0.0002, Pheer=0.21), especially to ticagrelor,
as observed in the PLATO trial (Figure 2A: novel
antiplatelet drugs). Similar results were observed in
patients undergoing PCl (n=43807) (2.4% vs.
2.7%, OR=0.88 (95% Cl 0.78-0.99, P=0.03,
Pheter=0.13) (Figure 2B: PCI subgroup). As shown
in Figure 3, no publication bias was observed.

Secondary endpoints

Mpyocardial infarction

Follow-up data were collected at 30 days or up to
12-15 months (PLATO and TRITON-TIMI 38)""°
follow-up. Recurrent myocardial infarction was
observed in 2740 (4.7%) patients. A significant re-
duction was observed with new regimens as com-
pared to standard-dose clopidogrel (4.2% vs. 5.2%,
OR=0.80, 95% Cl 0.74-0.87, P<0.0001,
Pheter=0.15) (Figure 4: total). The benefits were
mostly evident with new agents (6.0% vs. 7.5%,
OR=0.79, 95% CI 0.72-0.86, P<0.0001,
Pheter=0.11) (Figure 4A: novel antiplatelet drugs)
but not with high-dose clopidogrel (2% vs. 2.2%,
OR=0.88, 95% ClI 0.75-1.05, P=0.16,
Pheter=0.3)  (Figure 4B: 600mg clopidogrel).
Similar benefits were observed when restricted to
patients undergoing coronary angioplasty (4.5% vs.
6%, OR=0.73, 95% ClI 0.67-0.80, P<0.0001,
Peter =0.24) (Figure 4C: PCI subgroup).

In-stent thrombosis

Follow-up data were collected at 30 days or up to
12-15 months (PLATO and TRITON-TIMI 38)"'°
follow-up. Definite in-stent thrombosis was
observed in a total of 517 out of 40 276 patients
(1.3%). Therapy with ADP-antagonist regimens
when compared to standard-dose clopidogrel was
associated with a significant reduction in definite
in-stent thrombosis (0.9% vs. 1.7%, OR=0.52,
95% ClI 0.43-0.63, P<0.0001, Ppeter=0.40)
(Figure 5).

Safety endpoint

A total of 1973 patients (3.4%) had a major bleeding
complication. High-dose (600mg) clopidogrel as
compared with 300 mg clopidogrel was associated
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Death
New oral antiplatelet ., .
regimens
Onlids Ratio Oulds Ratio
Stusly o1 Subgioup Eveits Total  Eveits Total  Welghit M-H.Fixed. 95% CI M-H.Fixed. 95% CI
A) novel antiplatelet drugs
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Test foroverall effect Z= 3.33 (F = 0.0009)
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Testforoverall effect Z= 0.58 (P = 0.56)
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Figure 2. All-cause mortality in the overall population with ORs and 95% CI. (A—C) Prespecified subanalysis for mortality in
the group of novel antitplatet drugs (A), 600 mg of clopidogrel (B) and PCl subgroup (C); ORs and 95% Cl are reported.
The size of the data markers (squares) is approximately proportional to the statistical weight of each trial; *= cardiovascular

mortality.
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Figure 3. Funnel plot for mortality of the studies included
in the meta-analysis. The SE of the In OR was plotted
against the OR for mortality. No skewed distribution was
observed, suggesting no publication bias. ALBION study
was not included in the graph because there was no
computed effect size due to absence of events in the
two arms (novel antiplatelet regimens vs. standard-dose
clopidogrel).

with a higher rate of major bleedings (1.6% vs.
1.3%, OR=1.25, 95% ClI 1.02-1.53, P=0.03,
Preter=0.45) (Figure 6B: 600 mg clopidogrel).
Conversely, as compared with standard dose of
clopidogrel, the new drugs did not significantly in-
crease the rate of major bleeding complications (5%
vs. 4.7%, OR=1.06, 95% Cl 0.96-1.17, P=0.25,
Pheter=0.10) with the lower rates of bleedings

confined to ticagrelor (Figure 6A: novel antiplatelet
drugs). These results did not differ when the analysis
was restricted to patients undergoing coronary inter-
vention (Figure 6C: PCI subgroup).

Discussion

New antiplatelet regimens are regarded as major
advance in cardiovascular therapy. The results of
our meta-analysis of seven RCTs,”'® including
58591 patients with ACS, showed that, when com-
pared with standard-dose clopidogrel (300 mg load-
ing dose), new antiplatelet regimens are associated
with a significant reduction in mortality, reinfarction
and in-stent thrombosis.

High-dose clopidogrel significantly increased the
risk of major bleeding complications; an increased
number of major bleedings was also observed with
prasugrel, even though the overall subgroup of new
antiplatelet drugs (prasugrel and ticagrelor) was not
associated with an increased rate of major
bleedings.

In terms of clinical efficacy and safety, the overall
benefits were more pronounced with the new anti-
platelet compound ticagrelor. The same clinical
benefits observed in the overall analysis were con-
sistent in the prespecified subgroup of patients
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Figure 4. Recurrent myocardial infarction in the overall population, with ORs and 95% CI. (A-C) Prespecified subanalysis
for myocardial infarction in the group of novel antitplatet drugs (A), 600 mg of clopidogrel (B) and PCl subgroup (C); ORs and
95% Cl are reported. The size of the data markers (squares) is approximately proportional to the statistical weight of each

trial.
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Figure 5. In-stent thrombosis in the overall population with ORs and 95% Cl. The size of the data markers (squares) is
approximately proportional to the statistical weight of each trial.

undergoing PCI, where all the treatments did not
increase the risk of major bleeding complications.
Standard-dose clopidogrel (300mg bolus fol-
lowed by 75 mg/daily) has been regarded for years
as the gold standard of adjunctive antiplatelet

therapy in patients with ACS treated with or without
an interventional strategy.' Several limitations of
clopidogrel>™ have raised the need for new thera-
pies. First of all, many patients still have events des-
pite dual antiplatelet therapy. Several factors may
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Figure 6. Major bleeding complications in the overall population with ORs and 95% Cl. (A—C) Prespecified subanalysis for
major bleedings in the group of novel antitplatet drugs (A), 600 mg of clopidogrel (B) and PCl subgroup (C); the size of the
data markers (squares) is approximately proportional to the statistical weight of each trial.

contribute to clinical resistance to clopidogrel.?®

Due to its complex metabolic pathway, clopidogrel
takes 4 h to reach peak platelet aggregation inhib-
ition. Since many patients take clopidogrel loading
dose just before PCI, they are at risk of ischemic
periprocedural events. Furthermore, due to poly-
morphisms of several enzymes involved in the mul-
tistep metabolic pathway of clopidogrel, a large
interindividual variability in platelet aggregation in-
hibition has been observed, with prevalence of re-
sistance to clopidogrel ranging from 15% to 30%.
Moreover, clopidogrel has irreversible effects that in
some cases prevent from early administration before
the procedure, especially in the setting of ACS
where a relatively large proportion of patients (10—
30%) has severe multivessel disease requiring
bypass surgery, whereas a drug with reversible ef-
fects may overcome this limitation and increase the
administration of early antiplatelet therapy.

However, a faster and stronger antiplatelet ther-
apy may be associated with higher risk of bleeding
complications that may counterbalance the benefits
in terms of thrombotic complications.’

Several new therapeutic strategies have been
proposed to overcome some limitations of

standard-dose clopidogrel. High-dose clopidogrel
has been shown to provide a faster and stronger in-
hibition of platelet aggregation with a lower percent-
age of resistance.

The CURRENT OASIS-7 trial showed that
high-dose clopidogrel was associated with a slightly
higher risk of bleeding complications [TIMI major
bleedings: 210 (1.7%) vs. 168 (1.3%), P=0.03] but
benefits in reinfarction [237 (1.9%) vs. 277 (2.2%),
P=0.09], mainly due to a significant reduction of
in-stent thrombosis [definite in-stent thrombosis 58
(0.7%) vs. 111 (1.3%); P=0.0001)."*"

Prasugrel is a third-generation thienopyridine with
a rapid and effective metabolic activation that is
associated with a faster onset of action and an
increased inhibition of platelet aggregation when
compared to clopidogrel. Data from the
TRITON-TIMI 38 showed significant benefits in
terms of myocardial infarction and significant reduc-
tion in in-stent thrombosis.”® Even though it was
counterbalanced by a higher risk of major bleeding
complications, the benefits in terms of thrombotic
complications largely outweighed bleeding compli-
cations. Low body weight ( <60kg), advanced age
(>75 years) and previous stroke were predictors of
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higher risk of bleeding complications, and in such
patients the drug should not be administrated.
However, a new ongoing trial, the TRILOGY trial,
is investigating the benefits from a lower (half)
dosage (30mg bolus and 5mg daily) in patients
with ACS undergoing conservative therapy. In fact,
one of the limitations of the TRITON-TIMI 38 trial
was the enrolment of patients after initial angiog-
raphy, but not at the very beginning of presentation
of ACS (hospital admission).

Ticagrelor is a non-thienopyridine with a faster
onset and offset of action and significantly higher
inhibition of platelet aggregation as compared to
600 mg clopidogrel. One of the great advantages
that make the molecule very appealing is the revers-
ibility of its antiplatelet effect, with the drug admini-
strated twice a day. This is extremely important,
when the overall ACS population is taken into ac-
count. In fact, a considerable proportion of patients,
ranging from 20% to 30%, undergo coronary artery
bypass grafting (CABG) during hospitalization,
where the risk of bleeding may become very high.
Data from the large PLATO trial®'® showed a sig-
nificant reduction in mortality, in addition to bene-
fits in myocardial infarction and in-stent thrombosis.
No difference was observed in terms of major bleed-
ing complications. However, paradoxically, while a
lower incidence of bleeding was observed in pa-
tients undergoing CABG, in non-CABG patients tica-
grelor was associated with a significantly higher rate
of major bleeding complications.

Our meta-analysis showed in 58 591 ACS patients
that new oral antiplatelet therapies are associated
with a significant reduction in mortality, recurrent
myocardial infarction, especially with new drugs
(prasugrel/ticagrelor). The benefits in  mortality
were mostly observed with ticagrelor, whereas the
benefits regarding in-stent thrombosis were consist-
ent with all the strategies. A higher risk of major
bleeding complications was observed with both
high-dose clopidogrel and prasugrel that dis-
appeared in the analysis restricted to patients under-
going coronary angioplasty.

Limitations

This meta-analysis was not performed on individual
patient’s data that would have certainly improved
the results, particularly by performing subgroup ana-
lyses. Furthermore, the trials included in our
meta-analysis tested three different regimens (prasu-
grel, ticagrelor and high-dose clopidogrel) against
standard-dose clopidogrel.

Conclusions

This meta-analysis of randomized trials conducted
in ACS patients showed that new oral antiplatelet
regimens to block platelet ADP-receptor are asso-
ciated with a significant reduction in mortality, rein-
farction, especially with ticagrelor and prasugrel. A
higher risk of major bleeding complications was
observed with both prasugrel and high-dose clopi-
dogrel, that disappeared in the analysis restricted to
patients undergoing coronary angioplasty, where
clear and consistent benefits in terms of in-stent
thrombosis were observed with all the new therapies
as compared to standard-dose clopidogrel.

Acknowledgements

E.P.N. is the recipient of a fellowship grant in inter-
ventional cardiology by the European Association of
Percutaneous Cardiovascular Interventions (EAPCI).

Conflict of interest: None declared.

References

1. Yusuf S, Zhao F, Mehta SR, Chrolavicius S, Tognoni G,
Fox KK. Effects of clopidogrel in addition to aspirin in pa-
tients with acute coronary syndromes without ST-segment
elevation. N Engl ] Med 2001; 345:494-502.

2. Gurbel PA, Bliden KP, Hiatt BL, O’Connor CM. Clopidogrel
for coronary stenting: response variability, drug resistance,
and the effect of pretreatment platelet reactivity. Circulation
2003; 107:2908-13.

3. Gurbel PA, Bliden KP. Durability of platelet inhibition by
clopidogrel. Am J Cardiol 2003; 91:1123-5.

4. Muller I, Besta F, Schulz C, Massberg S, Schomig A,
Gawaz M. Prevalence of clopidogrel non-responders
among patients with stable angina pectoris scheduled for
elective coronary stent placement. Thromb Haemost 2003;
89:783-7.

5. Pocock SJ, Mehran R, Clayton TC, Nikolsky E, Parise H,
Fahy M, et al. Prognostic modeling of individual patient
risk and mortality impact of ischemic and hemorrhagic com-
plications: assessment from the Acute Catheterization and
Urgent Intervention Triage Strategy trial. Circulation 2010;
121:43-51.

6. Moher D, Cook DJ, Eastwood S, Olkin I, Rennie D,
Stroup DF. Improving the quality of reports of meta-analyses
of randomised controlled trials: the QUOROM statement.
Quality of reporting of meta-analyses. Lancet 1999;
354:1896-900.

7. Wiviott SD, Braunwald E, McCabe CH, Montalescot G,
Ruzyllo W, Gottlieb S, et al. Prasugrel versus clopidogrel in
patients with acute coronary syndromes. N Engl | Med 2007;
357:2001-15.

8. Wiviott SD, Braunwald E, McCabe CH, Horvath I, Keltai M,
Herrman JP, et al. Intensive oral antiplatelet therapy for re-
duction of ischaemic events including stent thrombosis in
patients with acute coronary syndromes treated with



. Wallentin L,

New ADP-antagonist regimens vs. standard therapy in ACS

percutaneous coronary intervention and stenting in the
TRITON-TIMI 38 trial: a subanalysis of a randomised trial.
Lancet 2008; 371:1353-63.

Becker RC, Budaj A, Cannon CP,
Emanuelsson H, Held C, et al. Ticagrelor versus clopidogrel
in patients with acute coronary syndromes. N Engl | Med
2009; 361:1045-57.

. Cannon CP, Harrington RA, James S, Ardissino D, Becker RC,

Emanuelsson H, et al. Comparison of ticagrelor with clopi-
dogrel in patients with a planned invasive strategy for acute
coronary syndromes (PLATO): a randomised double-blind
study. Lancet 2010; 375:283-93.

. Montalescot G, Sideris G, Meuleman C, Bal-dit-Sollier C,

Lellouche N, Steg PG, et al. ALBION Trial Investigators. A
randomized comparison of high clopidogrel loading doses
in patients with non-ST-segment elevation acute coronary
syndromes: the ALBION (Assessment of the Best Loading
Dose of Clopidogrel to Blunt Platelet Activation,
Inflammation and Ongoing Necrosis) trial. | Am Coll
Cardiol 2006; 48:931-8.

. Cuisset T, Frere C, Quilici J, Morange PE, Nait-Saidi L,

Carvajal J, et al. Benefit of a 600-mg loading dose of clopi-
dogrel on platelet reactivity and clinical outcomes in patients
with non-ST-segment elevation acute coronary syndrome
undergoing coronary stenting. / Am Coll Cardiol 2006;
48:1339-45.

. Yong G, Rankin J, Ferguson L, Thom J, French J, Brieger D,

et al. Randomized trial comparing 600- with 300-mg loading
dose of clopidogrel in patients with non-ST elevation acute
coronary syndrome undergoing percutaneous coronary inter-
vention: results of the Platelet Responsiveness to Aspirin and
Clopidogrel and Troponin Increment after Coronary interven-
tion in Acute coronary Lesions (PRACTICAL) Trial. Am Heart
J2009; 157:60.e1-9.

228

14.

15.

16.

17.

18.

19.

20.

569

CURRENT-OASIS 7 Investigators. Mehta SR, Bassand JP,
Chrolavicius S, Diaz R, Eikelboom JW, et al. Dose compari-
sons of clopidogrel and aspirin in acute coronary syndromes.
N Engl ] Med 2010; 363:930-42.

Mehta SR, Tanguay JF, Eikelboom JW, Jolly SS, Joyner CD,
Granger CB, et al. Double-dose versus standard-dose clopi-
dogrel and high-dose versus low-dose aspirin in individuals
undergoing percutaneous coronary intervention for acute
coronary syndromes (CURRENT-OASIS 7): a randomised fac-
torial trial. Lancet 2010; 376:1233-43.

Cannon CP, Husted S, Harrington RA, Scirica BM,
Emanuelsson H, Peters G, et al. Safety, tolerability, and initial
efficacy of AZD6140, the first reversible oral adenosine di-
phosphate receptor antagonist, compared with clopidogrel,
in patients with non-ST-segment elevation acute coronary
syndrome: primary results of the DISPERSE-2 trial. | Am
Coll Cardiol 2007; 50:1844-51.

Bhatt DL, Lincoff AM, Gibson CM, Stone GW, McNulty S,
Montalescot G, et al. Intravenous platelet blockade with can-
grelor during PCI. N Engl ] Med 2009; 361:2330-41.

Harrington RA, Stone GW, McNulty S, White HD,
Lincoff AM, Gibson CM, et al. Platelet inhibition with can-
grelor in patients undergoing PCl. N Engl | Med 2009;
361:2318-29.

Montalescot G, Sideris G, Cohen R, Meuleman C, Bal dit
Sollier C, Barthélémy O, et al. Prasugrel compared with
high-dose clopidogrel in acute coronary syndrome. The ran-
domised, double-blind ACAPULCO study. Thromb Haemost
2010; 103:213-23.

Angiolillo DJ, Fernandez-Ortiz A, Bernardo E, Alfonso F,
Macaya C, Bass TA, et al. Variability in individual respon-
siveness to clopidogrel: clinical implications, management,
and future perspectives. J Am Coll Cardiol 2007;
49:1505-16.



229

Contents vol. 104 @) « April 2011

279

281
301

309
319

325

335

345

365

367

369

373
374
374

379

Elements: in this month’s issue

Bisphosphonates and osteoporosis: which therapeutic agent is best?

M. Bannon

Reviews

Bisphosphonates for post-menopausal osteoporosis: are they all the same?
R. Rizzoli

Role of phytosterols in lipid-lowering: current perspectives

A.K. Gupta, C.G. Savopoulos, J. Ahuja and A.l. Hatzitolios

Original papers

Individual dosage of digoxin in patients with heart failure

S. Muzzarelli, H. Stricker, O. Pfister, P. Foglia, G. Moschovitis, G. Mombelli and H. Brunner-la Rocca

Lymphocyte cell counts in middle age are positively associated with subsequent all-cause and cardiovascular
mortality

A.C. Phillips, D. Carroll, C.R. Gale, M. Drayson and G.D. Batty

Influence of admission blood pressure on mortality in patients with acute decompensated heart failure

J.I. Pérez-Calvo, M. Montero-Pérez-Barquero, M. Camafort-Babkowski, P. Conthe-Gutiérrez, F. Formiga,
O. Aramburu-Bodas, J.M. Romero-Requena and the RICA investigators

Current outcome of heart transplantation: a 10-year single centre perspective and review
I.M. Hamour, A. Khaghani, P.K. Kanagala, A.G. Mitchell and N.R. Banner

Proceedings
Proceedings of Research in Clinical Practice 2010
Case report

On the blindside of the ECG lies critical coronary disease
M.]. Daly, M.S. Spence and A.A.J. Adgey

Clinical picture

An unusual cause of dyspnoea
S. Sivaraman, N. Murthy and N. Padinjakara
Commentary

Digoxin in chronic heart failure: possibility of a second chance?
A. Vaz Pérez, R.G. Turan and M. Rauchhaus
Correspondence

Dr Google or Dr Lazy?

A. Stein

TNF—a antagonists and sarcoidosis
D.A. Culver and R.P. Baughman

Adrenal incidentaloma’s: are lessons still to be learned?
G. Das, P. Baglioni, A. Mallipedhi and O. Okosieme

Coda

Our debt to innovation
M. Eastwood




230

Contents vol. 104 (6) * June 2011

467

469
477

485
489
497
505
513

523
527
531
535

537
539
543
545

547
551

553

555

QM

Elements: in this month’s issue

Ethnicity and cardiovascular disease

M. Bannon

Reviews

Recruitment of immigrant and ethnic minorities in primary prevention trials of cardiovascular disease
R.S. Minocher Homiji, S. Lakhoo and J.G. Ray

PET-CT scan is a valuable modality in the diagnosis of fibrolamellar hepatocellular carcinoma: a case report and a
summary of recent literature

S. Liu, K. Wah Chan, J. Tong, Y. Wang, B. Wang and L. Qiao

Original papers

Resuscitation orders and their relevance to patients’ clinical status and outcomes

N. Shanmuganathan, J.Y. Li, T.Y. Yong, P.H. Hakendorf, D.I. Ben-Tovim and C.H. Thompson

Vascular complications are associated with poor outcome in community-acquired pneumonia
P. Mandal, J.D. Chalmers, G. Choudhury, A.R. Akram and A.T. Hill

The changing pattern of referral in acute kidney injury
T. Ali, A. Tachibana, I. Khan, J. Townend, G.J. Prescott, W.C. Smith, W. Simpson and A. Macleod

Clinical characteristics and outcomes of critically ill cancer patients with septic shock
S.A. Namendys-Silva, M.O. Gonzalez-Herrera, J. Texcocano-Becerra and A. Herrera-Gémez

The natural history of treated and untreated primary hyperparathyroidism: the Parathyroid Epidemiology and Audit
Research Study

N. Yu, G.P. Leese, D. Smith and P.T. Donnan
Case reports

Aggressive and devastating neuropathy: the consequence of untreated slow-onset type 1 diabetes
P. Narendran, S.J. Creely, A. Syed, S. Tesfaye, J. Winer and B.M. Singh

Calf pyomyositis caused by Enterococcus faecalis
M.T. Pérez-Rodriguez, B. Sopena, R. Longueira, J.L. Lamas and C. Martinez-Vazquez

Tired with all those supplements?
A.L. Manson, N. Chapman, Y. Wedatilake, M. Balic, H. Marway, S.L. Seneviratne and P. Holloway

Atypical presentation of pneumomediastinum with an unusual oesophageal aetiology
B.S. Buchmaier and D. Bosch
Clinical pictures

Scrub typhus pneumonitis
C.-H. Chen, W.-C. Liao and C.-Y. Tu

A bronchogenic cyst causing chest pain and dysphagia
T.M. Monaghan, J.D. Thomas and T. Hussain

An unusual presentation of gallstone disease

S. Anguille

Subcutaneous emphysema after dental procedure
H.-L. Hsu, C.-C. Chang and K.-L. Liu
Commentaries

Inequities in advice on vitamin D?
A.E. Handel, O. Gillie and S.V. Ramagopalan

The missing ethnicity in primary cardiovascular trials
G. Saposnik
Correspondence

A corollary to the cautionary tale
O.M.P. Jolobe

Coda

In defence of obsolete data
D.J. Galton, A. Rees and G.A.A. Ferns




231

Contents vol. 104 ) « July 2011

559

561

571
575
581

589

599

607
609
613
615

617
619
621
623

625

629
630

633

QM

Elements: in this month’s issue

Challenges for diabetic care: rural Africa & type 1 brittle diabetes
M. Bannon
Review

Ischaemic and bleeding complications with new, compared to standard, ADP-antagonist regimens in acute
coronary syndromes: a meta-analysis of randomized trials

E.P. Navarese, M. Verdoia, A. Schaffer, P. Suriano, M. Kozinski, F. Castriota, S. De Servi, J. Kubica and G. De luca
Original papers

Long-term glycaemic outcome of structured nurse-led diabetes care in rural Africa

C. Price, D. Shandu, M. Dedicoat, D. Wilkinson and G.V. Gill

The outcome of brittle type 1 diabetes—a 20 year study
A. Cartwright, M. Wallymahmed, I.A. Macfarlane, A. Wallymahmed, G. Williams and G.V. Gill

The effect of applying NICE guidelines for the investigation of stable chest pain on out-patient cardiac services
in the UK

C. Patterson, E. Nicol, L. Bryan, T. Woodcock, J. Collinson, S. Padley and D. Bell

Flow-mediated dilatation of the brachial artery is a poorly reproducible indicator of microvascular function in
Type | diabetes mellitus

P. Hamilton, C.J. Lockhart, A.J. McCann, C.E. Agnew, M.T. Harbinson, V. McClenaghan, C. Bleakley,
R.C. McGivern and G. McVeigh

Fracture incidence after liver transplantation: results of a 10-year audit
M.O. Premaor, T.K. Das, I. Debiram, R.A. Parker, M. Ninkovic, G.T. Alexander and J.E. Compston
Case reports

Flying bedsheets
I.R. Wallace, S. Haffey, J.R. Lindsay and M.O. McCarron

Acute laryngotracheitis after accidental aspiration of clindamycin
A. Ceschi, M. Von Dechend, M. Krause, M. Kengelbacher and A. Stuerer

Contaminant, or no contaminant, that is the question
N.A. McKeag, C.J. McCann, M.J. Daly and C.M. Wilson

Acute myocardial infarction after botulinum toxin injection
B.E. Stahli, L. Altwegg, T.F. Liischer and R. Corti
Clinical pictures

Gallstone ileus
T.-Y. Chan, K.-T. Lee, M.-C. Wang and M.-Y. Hong

Gliomatosis cerebri
R. Nandhagopal, A. Al-Asmi, G.R. Arunodaya, P.C. Jacob, F. Al-Azri and I.A. Burney

Aortoenteric fistula in a patient with right common iliac aortic aneurysm
H.-T. Shen, W.-C. Liao, C.-H. Chen and W.-C. Chen

Interatrial septal thrombus-in-transit despite severe mitral regurgitation
K.K. Poh and O.C. Ooi

Commentary

Free fatty acids and acute coronary syndromes—the history

M.F. Oliver

Correspondence

Use of online pharmacies to obtain antimicrobials without valid prescription
S.D. Goldenberg

Identification of critical coronary artery disease
O.M.P. Jolobe

Coda

When | use a word.. ..
J. Aronson




232

Contents vol. 104 8) * August 2011

637

639
653

663

671

681

689
697

705
709
711
715

717
719
721
723

725

729
730

733

Elements: in this month’s issue

Evaluation of proteinuria: which method is best?
M. Bannon

Reviews

Risk factors for hospital readmissions in elderly patients: a systematic review

L. Garcia-Pérez, R. Linertova, A. Lorenzo-Riera, J.R. Vazquez-Diaz, B. Duque-Gonzalez and A. Sarria-Santamera

Endobronchial ultrasound-transbronchial needle aspiration and its practical application
G.P. Currie, M.E. Mckean, K.M. Kerr, A.R. Denison and M. Chetty

Original papers

Stratifying risk in chronic kidney disease: an observational study of UK guidelines for measuring total proteinuria

and albuminuria

S. Methven, J.P. Traynor, M.D. Hair, D.St J. O'Reilly, C.J. Deighan and M.S. MacGregor

Age, co-morbidity and poor mobility: no evidence of predicting in-patient death and acute hospital length of stay in

the oldest old

Y. Pai, C. Butchart, C.). Lunt, P. Musonda, N. Gautham, R.L. Soiza, ).F. Potter and P.K. Myint

Physical activity intensity but not sedentary activity is reduced in chronic fatigue syndrome and is associated

with autonomic regulation

J.L. Newton, J. Pairman, K. Hallsworth, S. Moore, T. Plotz and M.I. Trenell

The changing face of orthostatic and neurocardiogenic syncope with age
J. Cooke, S. Carew, A. Costelloe, T. Sheehy, C. Quinn and D. Lyons

Non-traumatic myelopathy at the Chris Hani Baragwanath Hospital, South Africa—the influence of HIV

G. Modi, J. Ranchhod, K. Hari, A. Mochan and M. Modi

Case reports

Thyroid hormone resistance in identical twins
A. Brooks, H. Lockett and B. Vaidya

Allergic reaction to Croscarmellose sodium used as excipient of a generic drug
N. Mumoli, M. Cei, R. Luschi, G. Carmignani and A. Camaiti

Not all raised blood sugars are diabetes!
S.H. Song and T.A. Gray

Craniophrangioma: a diagnosis not to be missed
K.E. Imtiaz and K. Abdo
Clinical pictures

An usual cause of ‘interstitial’” lung disease
Yen-Sung Lin, Hung-Jen Chen and Chih-Yen Tu

A case of recurrent variceal bleeding in a non-cirrhotic patient
J.M. Hutchinson, J.V. Patel, G. Abouda, M.H. Davies and R.L. Jones

Complete remission of macroprolactinoma after long-term medical therapy with dopamine agonists

P. Iglesias and J.J. Diez
Amiodarone-induced skin hyperpigmentation
B.E. Stdhli and S. Schwab

Commentary

The misconceptions about warfarin

J. Thachil

Correspondence

Role of plant sterols in lipid lowering—a safety issue
G.R. Thompson

Drug fever induced by ertapenem

J.E. Naschitz

Coda

La Mujer Barbuda by Ribera, 1631: a gender bender
W.M.G. Tunbridge




PRODUCTS & NEWS
AN INTERNATIONAL JOURNAL OF MEDICINE
SOUTH AFRICAN EXCERPTSEDITION

~w’

M SD introduces univadis.co.za

A comprehensive online resource for medicz

As aservice to the medical profession, MSD pharmaceuticals has introduced a new website, univadis.co.za.

With exclusive access only to members of the medical profession, and in partnership with some leading international medical publishers and medi-
cal specialists, univadis.co.zais a comprehensive medical resource aimed at enabling doctors to keep abreast of the latest developmentsin medical
science, to provide free access to reputable medical textbooks, as a resource to compile medical presentations and to provide useful tools for further
study and patient education.

Some of the services that can be accessed on univadis.co.zainclude,

1. Medical news. This section allows doctors access to the latest developments in the medical world as reported in the media, medical literature
and at international congresses.

Firstview — leading international specialists review the latest clinically relevant articles published in over 100 key medical journals and cover-
ing 20 therapeutic areas across a variety of medical specialties. The latest medical opinion is summarised into easy to read abstracts to help
physicians gain agood understanding of the clinical implications for their patients. Easy to use options enable the user to select therapeutic
subjects of their choice or to search the abstracts for specific topics.

Just published — access to the latest abstracts from over 200 journalsin the medical literature and limited access to recent full text articles.
Select news — recent activities in the medical world reported in the media.
Congress highlights — reporters on site describe the latest breaking news from international congresses around the world.

2. Imagelibrary. This bank of thousands of images is available for doctors to use in their own presentations to explain difficult concepts. The
images, covering topics ranging from allergy, HIV/AIDS, endocrinology, gastroenterology, cardiology, oncology, dermatology and ophthalmol-
ogy to diabetes are sorted by volume and speciality so that specific images are easy to find. The images, covering pathophysiology, clinical
pictures and drug mechanisms of action are accompanied by explanations of what is shown on the slide. Users can download images or archive
them on the website.

3. Medical education. Up-to-date content provided by leading specialists around the world gives univadis.co.za users the opportunity to test and
update their knowledge with interactive tools and reference information pertaining to interpretation of ECG and echocardiograms. Individual
case notes, ECGs and videos relating to specific patients are presented giving the user the opportunity to test their medical knowledge and
make a diagnosis from amultiple choice list of possible answers.

4. 3D anatomy. This exceptional feature provides annotated 3 dimensional images of anatomy, which may be rotated to observe the structure
from any angle and observed layer by layer, so that both inner and outer structures are clearly understood. Images are accompanied by MRI
slides and movies showing actual dissection images and muscle actions. These 3D images are an invaluable tool both for personal education
and to illustrate relevant anatomy to patients.

5. Technical. This part of the website contains links to useful software for programs that will assist in the practice, computer security and multi-
media.
6.  Services.

Congress planner - provides information about forthcoming congresses and links to enable easy access to the organisers for booking informa-
tion.

CPD activities- New CPD activities are provided every month, which are accredited with the HPCSA. The CPD activitiesare linked
to recent medical articles and multiple choice questions, which are completed and submitted on line. Articles concerning ethics are
included periodically among the CPD articles. Pointsfor completed activities are automatically submitted to the HPCSA on your behalf.

Library - Free access to Harrison’s on line and the on line Merck Manual.

Expert dlide kits - Free access to a comprehensive bank of slide kits describing the pathophysiology, clinical presentation and treatment of
diabetes.

7.  Medical linksto agrowing list of avariety of other medical-related websites around the world, including medical information for doctors
and lay people and medical professional bodies. A comprehensive search function allows the user to search the medical literature and web for
specific medical information.

Registering to gain access to univadis.co.za is simple, but, becauseit is
limited to members of the medical profession, requires

®
M > \/ application for a password from MSD. To apply for access, log on to
L .C0.Z4a http//:www.univadis.co.za and click on ‘ Register now!”.

medical and more

Thereafter follow the onscreen instructions.
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earn CPD points

and test/improve your
knowledge. . . with ease

earn CPD points online with
HPCSA accredited activities

Choose from a list of currently available
activities to earn CPD points.
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a FREE service from C’. MSD

MSD (Pry) Ltd (Reg. No. 1996/003791/07),
Private Bag 3, Halfway House 1685

univadis is a registemed tredemark of Merck Shamp & Dohme Corp., 8 subsidiany of Merck & Co., Inc., Whitehouse Swation, NJ, UWS.A

medical

test your knowledge with
medical education

Test and improve your knowledge with ease and
convenience using the interactive tools and
reference information in Medical Education.

» Access e-books - developed by Professor
Roberto Ferrari at the University of Ferrara

« Study clinical cases, electrocardiograms and
echocardiograms — make a diagnosis and check if
you are correct. In each case you can browse through
notes, ECG’s and even video where available.

stay updated with the
technology centre
Download useful software.

Get tips & tricks that help you get the best
from your computer and the Internet.

Learn new tricks with interactive training.
Interactive step by step tuition makes gaining
new computer skills easy

Helping you grow. ..

... with the tools to conveniently
test your knowledge and fulfil
your CPD obligations

univadis.coz

medical and more
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OXFORD JOURNALS
DIGITIZED ARCHIVE

ENRICHING THE FUTURE BY UNLOCKING THE PAST

Find out how knowledge and opinion has changed in your subject area over the
last 150 years.

Oxford Journals Digitized Archive includes over 140 titles and over three
million article pages, with content dating back to 1849.

Medicine Archive
Science Archive
Law Archive
Humanities Archive
Social Sciences Archive
Search the archive now at www.oxfordjournals.org

Encourage your institution to subscribe/purchase

Flexible purchasing — your library can subscribe or purchase the complete
archive or one or more of the subject archives

Advanced online functionality — benefit from CiteTrack, links to similar
articles, and download references using EndNote, ProCite BibTeX, and
RefWorks — and lots more!

Usage statistics — your library can monitor how journal content is being used
Remote access — enables users to access our journals from home

Pass this information on to your librarian and tell them to visit
www.oxfordjournals/for_librarians

For more information about the Oxford Journals Digitized Archive please visit
http://www.oxfordjournals.org/access_purchase/archives.html

OXFORD JOURNALS

OXFORD UNIVERSITY PRESS




Award-winning inhaler innovation focusing

on effective lung penetration?:3 ...

Effective fine particle generation?®

B Higher and less variable lung
deposition vs. pMDIs?

B Retains efficacy at inspiratory flow
rates as low as 30 |/min*

... and patient convenience

W Multiple-dose, user-friendly design'?

Symbicord® Turbuhaler?®:
Priority - Patient Care

Effective, Rapid, Simple

MO - Prossurtssd mateed dose infusler

1. Pharmacy Update Feb 11 Astrareneca’s Turbubaler ecognired at inienational mmm hittpc!wewnw. pdoc co.2a/modules (Last acoessed 2005201 1) 2 Thorsson L, Edsbécier 5, Conradson
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Tﬂnggﬁaﬂm and Turbhaler, inf J Cin Pracd 200550013 1680-1493. &, Pederson S, Hansen OR, Fuglsang G. influence of inspiratory fow rase upon o effect of a Turbuhaler, Arctiives Dis Chilihood
E& SYMBICORD™ TURBUMALER® 160;4 % pg/dose Lmhaln'l Enach duhmm duzm containg active constituents: Budesonide 160 micrograms and lormaterc
SYMBICORD™ TURBUHALER AO (inhaler} Ench delivered dnse contsing active constituents: Budesonids

Sumarale difdrats 4.5 micrograms. uﬁl‘on
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“The reduction of ventilation
times is bringing down lengt
of stay on the ICU.”

, 46, chief r
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At your side in intensive care: Dréager.

The intensive care area is one of the most complex and cost-intensive areas in any hospital. Spiralling

costs, rising morbidity and a trend towards individualised therapies are increasing the demand for
J higher levels of efficiency. At Driger, we hava a long history of developing solutions that address not

only therapeutic, but also work flow improvement. Our innovative technology can turn an intensive

care unit into a healing envirgnment, where your patients feel more comfortable and your staff are
1 naturally motivated.

CONTACT US FOR MORE INFORMATION: http://www.draeger.com/ZA/en

Driger. Technology for Life®



