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Background. Little is known about the impact of HIV infection on clinical presentation, complications, and morbid pericarditis-related
outcomes of tuberculous pericarditis and its predictors.

Objective. To assess the impact of HIV infection on presentation and outcomes in the multicountry Investigation of the Management of
Pericarditis (IMPI) randomised controlled trial of immunotherapy in tuberculous pericarditis conducted in sub-Saharan Africa.

Methods. We compared clinical features and outcomes of 1 370 adult patients treated for tuberculous pericarditis (939 and 431 HIV-
infected and uninfected, respectively) enrolled in the IMPI trial. Cox proportional hazards models were used to determine independent
predictors of outcomes of HIV-associated tuberculous pericarditis.

Results. At presentation, HIV-infected (v. uninfected) patients were younger (median age 34.0 years v. 47.7 years), had lower body mass
(mean weight 56 kg v. 60 kg), higher prevalence of tachycardia (58.5% v. 51.9%), hypotension (9.4% v. 3.9%), anaemia (65.9% V. 26.8%),
and radiographic pulmonary infiltrates compatible with tuberculosis (35.4% v. 27.4%), but had lower rates of peripheral oedema (37.1% v.
48.3%). HIV-infected (v. uninfected) patients were less likely to develop constrictive pericarditis (4.1% v. 10.0% at 1 year, p<0.0001 (hazard
ratio (HR) 0.41, 95% confidence interval (CI) 0.27 - 0.63, p<0.0001)). However, there was no difference in case fatality rate at 1 year (14.9% v.
12.2%, respectively, p=0.09; (HR 1.20, 95%CI 0.90 - 1.59, p=0.22)). Among HIV-infected patients, heart failure New York Heart Association
(NYHA) class III - IV, low body mass, hypotension, and peripheral oedema were independently associated with death.

Conclusion. HIV infection alters the cardiovascular presentation and reduces the incidence of constrictive pericarditis, but does not
increase case fatality. Mortality in HIV-infected patients is independently predicted by markers of pericardial and tuberculosis disease
severity.
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The intersecting epidemics of HIV and tuberculosis (TB) are a
major public health challenge in Africa.l In 2017, the World Health
Organization (WHO) and the Joint United Nations Programme on
HIV/AIDS (UNAIDS) estimated that in sub-Saharan Africa there
were an estimated 26 million people living with HIV infection, with
approximately 663 000 and 252 000 HIV-associated annual incident
TB cases and related deaths, respectively.>? HIV-infected patients
are at substantially higher risk for extrapulmonary dissemination of
TB, including TB pericarditis. TB is the commonest cause of large
pericardial effusion in developing countries in which TB is endemic,
and in Africa accounts for approximately 7% of hospital admissions
for acute heart failure.!**!

Evidence about the impact of HIV infection on survival in TB
pericarditis is conflicting. A prospective study of 74 patients with
HIV-associated TB pericarditis in Malawi found that the outcome
compared favourably with quoted survival rates from the pre-HIV

era.l”! By contrast, a South African (SA) study of 233 patients with
TB pericarditis showed that the 30-day mortality was higher for
HIV-positive patients than for HIV-negative patients (9.9% v. 6.2%,
p=0.04)."" Furthermore, the Investigation of the Management of
Pericarditis (IMPI) in Africa registry, that preceded the clinical trial, of
185 patients, not only showed a higher mortality in patients with HIV
and/or signs of immunosuppression (compared with those without)
at 6 months of follow-up (40% v. 17%), but also greater evidence of
myopericarditis, dyspnoea, haemodynamic instability and systemic
dissemination of TB.1***) However, these studies enrolled relatively
small numbers of patients and were conducted before or during the
early phase of the introduction of large-scale antiretroviral therapy
(ART) programmes.

The multicountry IMPI randomised trial enrolled adults in sub-
Saharan Africa with definite and probable TB pericarditis. Patients
were randomised to: (i) adjunctive prednisolone or placebo; and
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(ii) Mycobacterium indicus pranii (MIP) or placebo in a 2-by-2
factorial design, together with standard TB treatment."” In primary
analyses, neither intervention had an effect on the composite endpoint
of death, recurrent cardiac tamponade requiring pericardiocentesis
or constrictive pericarditis.

The IMPI trial provided an opportunity to examine the impact of
HIV infection on clinical presentation and outcome in a cohort of
patients who were followed up over 4 years with a progressive uptake
of ART during the course of the study. In the pre-specified secondary
analyses reported here, we also aimed to identify predictors of
death, recurrent pericardial effusion with tamponade requiring
pericardiocentesis, and constriction among the HIV-infected patients.

Methods

Study design

The IMPI trial, which was conducted in 19 centres across 8 African
countries, was co-ordinated by teams at the University of Cape
Town, SA, and the Population Health Research Institute (PHRI)
at McMaster University, Canada. The design has been reported
elsewhere.!"” Briefly, adult patients with a moderate to large pericardial
effusion and a confirmed or clinically suspected diagnosis of TB
pericarditis were randomly assigned to receive: (i) tapering doses
of prednisolone (120 mg/day to 5 mg/day over 6 weeks) or placebo;
and (i) intradermal injections of heat-killed MIP (five doses over
3 months) or placebo. Patients were followed up twice-weekly for the
first 6 weeks, then 3-monthly to 6 months, then twice-yearly for up to
4 years (minimum follow-up of 6 months, median follow-up period
636.5 days). HIV-infected patients were referred to ART clinics
for ART initiation. The study was approved by relevant regulatory
authorities and ethics committees, and patients provided written
informed consent. For the purposes of this report, we conducted a
pre-specified secondary analysis of data from the IMPI trial.

Study definitions and outcomes

Definitions of all measured outcomes are published elsewhere.!'")
All outcomes and causes of death were independently adjudicated.
Patients were defined as being HIV-infected at baseline if they had
a positive HIV ELISA test prior to, at, or within the first 4 weeks of
enrolment. Patients who refused or did not have an HIV test were
classified as having unknown HIV status and were excluded from
these analyses. Additional HIV-related variables recorded included
ART status (at baseline and during follow-up) and CD4 counts.
Demographic, baseline clinical, echocardiographic, and radiological
features were recorded.

Statistical analysis
Data were analysed with the use of STATA software, version 13.1 (Stata
Corp., USA). Categorical variables were described using count and
percentage, and continuous variables by mean and standard deviation
(if normally distributed), or median and interquartile range (IQR) (if
data not normally distributed). The distributions of categorical variables
were compared using the x> test or Fisher’s exact test. The distributions of
continuous variables were compared using the Student’s -test or analysis
of variance (ANOVA) or Kruskal-Wallis test, where appropriate.
Baseline characteristics were compared for HIV-infected v. uninfected
patients. Comparisons within the HIV-infected group were stratified by
CD4 counts and ART status at enrolment. CD4 counts strata used for
analyses were: <50 cells/pl; 50 -200 cells/pl; 200 - 350 cells/pl; and >350
cells/pl. Patients who were receiving ART at enrolment were categorised
as on ART and compared with those not on ART at enrolment.
Patients who were previously on ART but had defaulted at the time of
enrolment were classified as not on ART.

Kaplan-Meier (KM) survival curves were used to compare time-
to-death, recurrent tamponade or constriction by HIV status, CD4
counts, baseline ART status and haemoglobin level. The log rank
test was used to compare survival curves by selected baseline
characteristics.

In analyses restricted to HIV-infected patients, Cox proportional
hazards models were used to determine the association of baseline
characteristics with time-to-death, recurrent tamponade and
constriction including adjustment for receipt of prednisolone. Receipt
of MIP was excluded from multivariate models because not all patients
were randomised to MIP or its placebo and because of its lack of
effect on the primary outcome and its components.'”! Covariates that
were at least marginally associated with the outcomes of interest in
univariate analyses (p<0.10) and a priori clinical factors of interest
were included in these multivariate models. Different a priori
factors were included in the models for death, recurrent tamponade
and constriction. The findings are reported as adjusted hazard
ratios (aHRs) with 95% confidence intervals (CIs). We also used
the competing risk methodology to identify independent predictors
for constriction which accounted for the competing event of death,
based on the proportional subdistribution hazard model."! A Cox
proportional hazards model for constriction differs from a model
in which time-to-death is also competing. The standard Cox model
of time-to-constriction censored any preceding deaths, precluding
constriction. The incidence rate of constriction will thus be biased
upward. In a competing risk analysis, time-to-death is no longer
censored but rather modelled by a separate Cox model with time-
to-death as the endpoint. Our findings are reported as subhazard
ratios (SHRs) with 95% Cls.

Sensitivityanalyses wererestricted to patients with microbiologically
confirmed TB (i.e. smear-positive for acid-fast bacilli and/or culture-
positive for Mycobacterium tuberculosis on any clinical sample).
Analyses of ART use as a time-dependent variable (i.e. influence
of being on ART at baseline or starting after enrolment) were also
performed for death, recurrent tamponade and constriction. The
criterion for statistical significance was set at alpha = 0.05. There was
no adjustment for multiple testing since these secondary analyses
were primarily exploratory.

Results

The IMPI trial enrolled 1 400 patients at 19 clinical sites in 8 African
countries; most (72%) were recruited at SA sites. Baseline HIV status
was known in 1 370 patients (97.9%), of whom 939 were HIV-infected
(68.5%). Mean follow-up time for HIV-infected patients was 661 days
(IQR 835) v. 667 days (IQR 710) for HIV-uninfected patients.

Clinical presentation
Compared with HIV-uninfected patients, HIV-infected patients
were younger with lower body mass, and had a higher prevalence
of anaemia, and lower prevalence of leukocytosis; additionally,
more HIV-infected patients had radiographic pulmonary infiltrates
compatible with TB (Table 1). Furthermore, HIV-infected patients
had a higher prevalence of both tachycardia (resting heart rate >100
beats/minute) and hypotension (resting systolic blood pressure <90
mmHg) but less pedal oedema than HIV-uninfected patients.
Baseline CD4 count was available for n=633/939 (67.4%) of
HIV-infected patients with a median CD4 count of 144 cells/ul
(IQR 200); 103 patients (16.3%) had <50 cells/pl, 295 (46.6%) 50 - 199
cells/pl, 144 (22.7%) 200 - 350 cells/pl, and 91 (14.4%) >350 cells/
ul. Patients with the lowest CD4 counts (<50 cells/ul) were more
likely to present with severe dyspnoea (assessed using New York
Heart Association (NYHA) functional class), anaemia, and renal
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Table 1. Baseline characteristics of HIV-infected and HIV-uninfected patients
HIV-infected patients

HIV-uninfected patients

(n=939)* (n=431)* p-value

Age (years), median (IQR) 34.0 (12.25) 47.7 (28.5) <0.01
Male sex, n (%) 521 (55.5) 248 (57.5) 0.48
Weight (kg), median (IQR) 56.0 (15.1) 60.0 (15.3) <0.01
Duration of symptoms (days), median (IQR) 30 (26) 30 (46) 0.37
NYHA FC I and IL, n (%) 631 (67.2) 303 (70.6) 0.21
NYHA FC III and 1V, n (%) 307 (32.7) 126 (29.4)

Tachycardia (HR>100), n (%) 548 (58.5) 224 (51.9) 0.02
Hypotension (SBP <90 mmHg), n (%) 88 (9.4) 17 (3.9) <0.01
Peripheral oedema, n (%) 348 (37.1) 208 (48.3) <0.01
Palpable pulsus paradoxus, 7 (%) 170 (18.1) 87 (20.2) 0.36
Anaemia (haemoglobin <10 g/dL), n (%) 616/934 (66.0) 115/429 (26.8) <0.01
Renal impairment (creatinine >105 pmol/l), n (%) 102/863 (11.8) 54/380 (14.2) 0.24
White cell count >10 x 10%/1, n (%) 55 (5.8) 40 (9.3) 0.02
LVEF <55% on echocardiogram, n (%) 3(0.3) 2 (0.5) 0.68
Effusion size moderate to large (=1 cm) on echocardiogram, # (%) 835/910 (91.8) 388/419 (92.6) 0.76
Cardiac tamponade at presentation, n (%) 360/655 (55.0) 181/296 (61.1) 0.07
Effusive-constrictive pericarditis at presentation, n (%) 302/654 (46.2) 135/319 (42.3) 0.25
Pulmonary infiltrates on CXR, 7 (%) 308/871 (35.4) 104/380 (27.4) <0.01
Bacteriologically or histologically confirmed TB pericarditis, 7 (%) 169/939 (18.0) 61/431 (14.2) 0.08

IQR = interquartile range; NYHA FC = New York Heart Association functional class; HR = heart rate; LVEF = left ventricular ejection fraction; SBP = systolic blood pressure;

CXR = chest radiograph; TB = tuberculosis.
* Unless otherwise indicated.

impairment (Supplementary Table 1: https://www.samedical.org/
file/1984). Neither HIV status nor CD4 counts were associated
with cardiac tamponade or effusive-constrictive pericarditis at
presentation.

ART status was known for n=912/939 (97.1%) patients with HIV
infection. At enrolment, 7=199/912 (21.8%) were on ART. Patients
on ART were older and more had anaemia and tachycardia at
presentation than those not on ART (Supplementary Table 2: https://
www.samedical.org/file/1984). The number of patients on ART
increased to n=550/746 (73.7%) of patients at 6 months’ follow-up.

Mortality

Cumulative mortality in HIV-infected and HIV-uninfected patients was
11.3% and 9.3% at 6 months, and 14.9% and 12.2% at 1 year, respectively
(p=0.22 at 1 year). KM analysis revealed that survival did not differ
between HIV-infected and HIV-uninfected patients (Fig. 1A). For HIV-
infected patients, neither low haemoglobin nor ART at baseline were
associated with death (Fig. 1B and C), whereas patients with a CD4 count
of <50 cell/ul had a significantly increased risk of death compared with
patients with higher CD4 counts (Fig. 1D).

In the HIV-infected patients, 63.4% of deaths occurred within the
first 6 months and 30.2% of deaths were attributed to TB (Table 2;
Fig. 1A). The TB deaths included deaths related to the original
diagnosis of TB pericarditis, but not those related to constrictive
pericarditis or recurrent tamponade. Extrapulmonary TB accounted
for 20.1% (n=34/169) of deaths among HIV-infected patients,
compared with 6.1% (n=4/66) in the HIV-uninfected patients.
Pericardial constriction caused a greater proportion of deaths in the
HIV-uninfected patients: n=14/66 (21.2%) compared with n=9/169
(5.3%) in HIV-infected patients.

In a multivariable Cox proportional hazards model, severe
dyspnoea (NYHA class III - IV), weight, peripheral oedema, and
hypotension were independent predictors of mortality in HIV-
infected patients (Table 3). CD4 count was not independently
associated with mortality.

Recurrent cardiac tamponade requiring
pericardiocentesis

The cumulative incidence of recurrent tamponade requiring
pericardiocentesis among HIV-infected and uninfected patients was
3.5% and 0.4% at 6 months, and 3.5% and 4.0% at 1 year, respectively.
There were no differences in times to event in KM analyses when
comparing HIV-infected with uninfected patients, nor by CD4
counts, exposure to ART or haemoglobin levels in the HIV-infected
patients (Supplementary Fig. 1A - D: https://www.samedical.org/
file/1984). No variables were independently associated with recurrent
tamponade in the multivariable Cox proportional hazards model
(Table 3).

Constrictive pericarditis

HIV-infected patients were at a significantly lower risk of developing
constrictive pericarditis than HIV-uninfected patients (Fig. 2A).
The cumulative incidence was 4.2% for HIV-infected and 10.2% for
HIV-uninfected patients at 6 months, and 4.1% and 10.0% at 1 year
respectively (p<0.01 at 1 year). Within the HIV-infected group, ART
status, haemoglobin level and CD4 counts were not associated with
risk of constriction (Fig. 2B-D).

In the multivariate Cox proportional hazards model, female sex
was associated with a reduced risk of constriction, while tachycardia
and peripheral oedema at enrolment were associated with increased
risk in HIV-infected patients.

Sensitivity analyses, competing risk model, and analysis
of ART as a time-dependent variable

When the analyses were restricted to patients with confirmed
TB, the findings in respect of differences in clinical presentation
and predictors of outcomes were unchanged (data not shown). In
the competing risk analysis (with death as the competing event)
sex, peripheral oedema, and tachycardia remained significantly
associated with constrictive pericarditis in HIV-infected patients
(data not shown).
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Fig. 1. Kaplan-Meier curves for death: A. HIV-infected v. HIV-uninfected; B. HIV-infected on antiretroviral treatment (ART) at baseline v. no ART at

baseline; C.) HIV-infected by haemoglobin level (< or >10 g/dL); and D. HIV-infected stratified by CD4 count.

Table 2. Leading causes of death in HIV-infected and HIV-uninfected patients

Cause of death

Deaths among HIV-infected patients
(n=169)

Deaths among HIV-uninfected patients
(n=66)

Cardiovascular deaths, n (%)
Constrictive pericarditis
Recurrent cardiac tamponade
Heart failure

Stroke

Pulmonary embolism

9 (5.3)
10 (5.9)
3(1.8)
3(1.8)
4 (2.4)

Tuberculosis deaths (other than due to constriction or tamponade), n (%)

Tuberculous pericarditis
Disseminated tuberculosis
Pulmonary tuberculosis
Extrapulmonary tuberculosis
Malignancies, 7 (%)
HIV-related cancer

Other malignancies

Other infections as a cause of death, 1 (%)
Pneumonia

Meningitis

Advanced HIV infection
Opportunistic infections

Other causes, 1 (%)

1112

14 (8.3)
1(0.6)
2(1.2)
34 (20.1)

7 (4.1)
3(1.8)

2(1.2)
3(1.8)
7 (4.1)
3(1.8)
64 (37.9)
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Fig. 2. Kaplan-Meier curves for outcome of constriction: A. HIV-infected v. HIV-uninfected; B. HIV-infected on ART at baseline v. no ART at baseline; C.)
HIV-infected by haemoglobin level (< or >10 g/dL); and D. HIV-infected stratified by CD4 count.

Univariate analyses of exposure to ART as a time-dependent variable
were estimated for death (HR 0.88, 95% CI 0.59 - 1.33, p=0.57),
recurrent tamponade (HR 1.31, 95% CI 0.59 - 2.94, p=0.51), and
constrictive pericarditis (HR 0.89, 95% CI 0.46 - 1.74, p=0.73). When
included as a variable in multivariate Cox proportional hazards
models, adjusting for the same variables as shown in Table 3, ART
exposure during follow-up was not associated with any of these
outcomes (data not shown).

Discussion

This study has six main findings: (i) HIV-associated TB pericarditis
was frequently an acute illness characterised by dyspnoea,
tachycardia, and hypotension; (ii) HIV co-infection had no effect
on recurrent cardiac tamponade requiring pericardiocentesis; (iii)
HIV-infected patients with TB pericarditis had a lower incidence
of constrictive pericarditis than HIV-uninfected patients; (iv)
mortality rate in patients with HIV-associated TB pericarditis
was similar to that in HIV-uninfected patients; (v) we confirmed
earlier reports that HIV-infected (v. uninfected) adults with TB
pericarditis were younger at presentation, had lower body mass,
were more anaemic and had greater prevalence of radiographic
pulmonary infiltrates compatible with TB;*'*!* and (vi) among
HIV-infected patients, death was independently associated with
severe dyspnoea, weight, peripheral oedema and hypotension, but
not CD4 count.

While the more frequent tachycardia and hypotension in HIV-
infected patients could reflect tamponade or effusive-constrictive
pericarditis at presentation, neither of these severe compressive
pericardial syndromes, which were assessed using objective clinical
and echocardiographic measures, differed significantly between
HIV-infected and uninfected patients.' It is therefore possible
that the haemodynamic disturbances observed in HIV-infected
patients are related to more severe and disseminated TB (beyond the
pericardium) and a resultant sepsis syndrome. The more frequent
anaemia, a common association with disseminated TB,"" and more
frequent radiographic pulmonary infiltrates in HIV-infected patients
support this hypothesis.!'”” Furthermore, around one-fifth of deaths
in HIV-infected patients were attributed to extrapulmonary TB
(excluding TB pericarditis), which caused fewer deaths among HIV-
uninfected patients.

HIV infection was associated with a 50% lower rate in late
pericardial constriction, the significant long-term
complication of TB pericarditis. The risk of constriction was
further reduced in HIV-infected patients with the use of adjuvant
prednisolone (of borderline statistical significance), but this finding
needs to be viewed in the light of an increased cancer risk among
HIV-infected patients who received prednisolone in the IMPI trial.
Previous studies have reported that late constrictive pericarditis
occurs in 15% - 25% of patients with TB pericarditis. By contrast,
constriction was observed in about 6% of patients in the IMPI trial

most
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Table 3. Multivariable analyses of predictors of death, recurrent cardiac tamponade requiring pericardiocentesis, and constrictive

pericarditis in HIV-infected patients

Adjusted hazards ratio 95% CI p-value

Death
Randomised to prednisolone 1.21 0.84 - 1.76 0.31
NYHA functional class III-IV (v. I-II) 1.74 1.19 - 2.54 <0.01
Duration of symptoms prior to enrolment (in days) 1.00 0.996 - 1.00  0.50
CD4 category (reference category: >350 cells/pl)

200 - 350 cells/pl 0.97 0.50 - 1.91 0.94

50 - 200 cells/pl 1.05 0.58 - 1.90 0.87

0 - 50 cells/pl 1.53 0.80 - 2.95 0.20
Weight (per 10 kg lower ) 1.20 1.01 - 1.43 0.04
Systolic BP <90 mmHg 2.41 1.50 - 3.87 <0.01
Creatinine >105 pmol/l 1.57 0.92 - 2.67 0.10
Peripheral oedema 1.87 1.29 - 2.73 <0.01
Recurrent cardiac tamponade requiring pericardiocentesis
Randomised to prednisolone 0.72 0.25-2.13 0.56
NYHA functional class I1I - IV (v. I - II) 2.00 0.68 - 5.89 0.21
CD4 category (reference category: >350 cells/l)

200 - 350 cells/ul 1.56 0.16 - 15.20 0.70

50 - 200 cells/pl 1.81 0.22 - 14.64 0.58

0 - 50 cells/pl 1.30 0.11-14.70  0.83
Weight (per 10 kg lower ) 1.20 0.75 - 1.92 0.46
Systolic BP <90 mmHg 2.11 0.44-10.14 035
Cardiac tamponade at baseline 1.12 0.36 - 3.52 0.84
Atrial fibrillation 2.96 0.64-13.67 0.17
Constrictive pericarditis
Randomised to prednisolone 0.49 0.24 - 1.02 0.06
Female sex 0.40 0.17 - 0.92 0.03
CD4 category (reference category: >350 cells/ pl)

200 - 350 cells/pl 1.71 0.53 - 5.52 0.37

50 - 200 cells/pl 1.16 0.38 - 3.54 0.79

0 - 50 cells/pl 0.34 0.06 - 1.92 0.22
NYHA III - IV functional class (v. I - II) 2.00 0.96 - 4.18 0.07
Heart rate >100 bpm 4.93 1.72 - 14.18 <0.01
Haemoglobin >10 g/dL 0.51 0.25 - 1.05 0.07
Peripheral oedema 2.30 1.14 - 4.61 0.02
Palpable pulsus paradoxus 1.02 0.45-2.35 0.96

CI = confidence interval; NYHA = New York Heart Association; BP = blood pressure.

Note: The following variables were included in the univariate models: randomisation to prednisolone, sex, age, NYHA functional class, duration of symptoms prior to enrolment, on antiretroviral
treatment at enrolment, CD4 count at baseline, systolic blood pressure, heart rate, peripheral oedema, palpable pulsus paradoxus, white cell count, haemoglobin, serum creatinine, left ventricular
ejection fraction, size of pericardial effusion, presence of tamponade at presentation, pulmonary infiltrates on chest radiograph, and atrial fibrillation. Variables with a p-value <0.10 were
included in the multivariable analyses as well as a priori clinical variables known or hypothesised to be associated with that outcome.

(4.1% and 10.0% in HIV-infected v. HIV-uninfected patients at
1 year, respectively).'”) Ntsekhe et al.l'®! observed that HIV-infected
patients, despite having more aggressive forms of TB pericarditis,
develop less pericardial constriction. Our analysis confirmed
this observation. The mechanism for HIV protecting against the
development of pericardial fibrosis (which results in constriction)
is not known; HIV co-infection has been shown not to affect the
expression profile of inflammatory mediators in the pericardial
fluid in TB pericarditis.!"”!

The IMPI trial, evaluating treatment strategies in TB pericarditis,
was the largest study ever conducted in patients with this condition;
almost 70% of patients included were HIV-infected, representing
the largest HIV-associated TB pericarditis cohort to date. Prior
observational data with smaller sample sizes suggested that HIV
co-infection was associated with increased mortality risk in TB
pericarditis, with case fatality rates of up to 40% in patients with
advanced AIDS.® Those studies largely predated the scale-up of ART
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programmes in sub-Saharan Africa.’®!) Our contrary findings may
be due to larger sample size, but more likely because of increased
access to ART. In the IMPI trial, approximately 20% of HIV-infected
patients were on ART at enrolment, and by 6 months, 74% had
started ART. This is still suboptimal given that TB pericarditis is a
WHO stage 4 defining illness, and therefore all patients were eligible
for ART according to national guidelines at the time of the trial.
Cumulative mortality was 12% - 15% at 1 year and was similar
in HIV-infected and uninfected patients. This mortality rate was
similar to that described previously by our group for HIV-uninfected
patients (based on registry data from the same study sites) but lower
than what was described for HIV-infected patients."*! It appears that
with wider (yet still not optimal) use of ART, the mortality risk in
HIV-infected patients is reduced to that of HIV-uninfected patients.
In line with these observations, markers of severity of pericardial
disease rather than of HIV markers, such as CD4 count, appeared
to drive mortality risk in adjusted analyses. Furthermore, <10% of
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all deaths in HIV-infected patients were attributed to opportunistic
infections, HIV-associated malignancies, or advanced HIV. Among
HIV-infected patients, markers of more severe pericardial disease
or disseminated TB, such as severe dyspnoea, hypotension and
peripheral oedema, were predictive of death.

Our study had several limitations. This was a post-hoc analysis of
the IMPI trial, and even though the HIV analyses were pre-specified,
this study was not powered to identify differences in the compared
subgroups, thus making the study hypothesis generating. The date
of initiation of ART was not captured during the trial, but only
whether or not patients were on treatment at a given study visit; this
resulted in imprecision in the analyses related to ART. Although
CD4 counts were available for two-thirds of HIV-infected patients
at enrolment, the data were sparse for the subsequent visits over
6 months of treatment because these tests were not mandated by the
trial protocol.”! Autopsies were performed on very few deceased
patients. Therefore, the causes of death were largely based on review
of clinical notes and remain unknown for many patients, particularly
those who died away from the hospital.

Conclusion

In conclusion, in the modern ART era, the case fatality rate for
HIV-infected patients with TB pericarditis is similar to that of HIV-
uninfected patients. Importantly, HIV-infected patients may be at
lower risk for the most severe long-term complication, constriction.
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