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ABSTRACT

Introduction: Immune reconstitution inflammatory syndrome (IRIS) is paradoxical clinical deterioration experienced
by some HIV-infected patients in response to antiretroviral therapy (ART). There is still limited published data on
IRIS from this region including Malaysia. This study aimed to determine IRIS prevalence, clinical manifestations
and possible predictors among HIV-infected patients in an infectious disease centre in Peninsular Malaysia.
Method: This retrospective study was conducted in Hospital Sungai Buloh involving secondary data of 256
HIV-infected patients who were initiated on ART in the year 2017. Medical record of each patient was reviewed
for up to 12 months following ART initiation to identify IRIS diagnosis which was made by the treating physician.
Relevant clinical and laboratory information were retrieved from hospital electronic database. Results: IRIS has
occurred in 17.6% of patients. Infections by Mycobacterium tuberculosis (53.3%), Pneumocystis jirovecii (11.1%)
and Talaromyces marneffei (6.6%) were the commonest three aetiologies of IRIS. Subacute lupus erythematosus was
the only non-infectious IRIS identified. Baseline HIV viral load, CD4+ T-cell count and haemoglobin level between
IRIS and non-IRIS patients were significantly different. Risk of developing IRIS was increased seven times in patients
with CD4+ T-cell count < 100 cells/uL and four times in patients with HIV RNA viral load > 5.5 log, , copies/ml prior
to ART initiation. Conclusion: Mycobacterium tuberculosis infections were the highest IRIS manifestation. Although
rare, non-infectious IRIS does occur and should be part of the differential diagnosis. Patients with positive predictors
should be appropriately monitored for possible IRIS development once initiated on ART.
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INTRODUCTION

Antiretroviral therapy (ART) became available in the
mid-1990s. The number of patients with access to ART
increased following the introduction of a strategy by
UNAIDS (Joint United Nations Programme on HIV/
AIDS) which was known as 90-90-90 target (1). ART is
known to have a major impact in reducing the mortality
and morbidities associated with HIV as it can effectively
restore CD4+ T-cell count and control viral replication.
However, several patients receiving ART subsequently

experienced clinical deterioration. This syndrome is
called immune reconstitution inflammatory syndrome
(IRIS) and is due to dysregulation of the immune response
following ART initiation (2). IRIS is described as either
paradoxical worsening of a condition has already been
diagnosed, or emergence of a new condition previously
subclinical (unmasking) as CD4+ T-cell count and
immune function improve after ART commencement
(3). IRIS which was first reported in a non-HIV patient is
now a widely recognised phenomenon with estimated
cases reported in 10-25% of HIV patients initiated on
ART (4-6).

Although majority of IRIS are self-limiting with low overall
mortality rate, the morbidities related to IRIS place a
significant burden on the healthcare system. Some form
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of opportunistic infections particularly involving the
central nervous system in IRIS are associated with high
mortality rate, particularly cryptococcal meningitis (7).
Unfortunately, there is no single laboratory test which
is specific enough to identify IRIS, making establishing
its diagnosis difficult and complicated, thus halting
appropriate management.

There are several risk factors and predictors identified
in IRIS development. Baseline results of low CD4+
T-cell count and high HIV RNA viral load, presence
of a disseminated opportunistic infection prior to ART
and initiation of ART too soon following antimicrobial
therapy for opportunistic infections are some of the
important risk factors for IRIS (5,8). Other risk factors
include age as well as genetic predisposition (9).
Identifying risk factors and predictors for IRIS may
help clinicians to closely monitor HIV patients at risk
of developing IRIS. Information on the opportunistic
infection and its underlying burden in a specific
population, diagnosis and treatment response prior to
starting ART is important for identifying paradoxical
IRIS. Establishing the diagnosis of unmasking IRIS is
usually more challenging as proving the presence of a
subclinical infection or disease process, as well as that
the increased inflammatory process is due to immune
restoration are not easy (10).

In Malaysia, the number of HIV-infected patients
receiving ART is increasing in accordance with the
strategy developed by National Strategic Plan for Ending
AIDS 2016-2030, Ministry of Health Malaysia (11).
However, there is lack of reports on the incidence as
well as risk factors and predictors of IRIS in Southeast
Asia including Malaysia. Most studies examined IRIS
according to different aetiology and separated entity
such as mycobacterial infections paradoxical IRIS in
HIV-infected patients (12). Therefore, this study was
conducted in order to determine the prevalence of
[RIS in HIV-infected patients initiated on ART as well
as to observe any association between demographic
features and baseline laboratory parameters with
IRIS. The study was also carried out to determine the
aetiologies of IRIS in the local population. The data will
increase awareness among clinicians to detect early IRIS
presentations among HIV patients and will provide a
baseline information regarding IRIS in Malaysia.

MATERIALS AND METHODS

This study retrospectively obtained secondary data
of confirmed HIV cases in Hospital Sungai Buloh.
Hospital Sungai Buloh is an infectious disease centre
located in Selangor, Peninsular Malaysia. HIV-infected
patients who were started on ART of any regimen
in 2017 (1 January - 31 December) were included in
this study. Medical record of each patient up to 12
months following ART initiation was reviewed. Relevant
demographic characteristics (age, gender and ethnicity)

and baseline laboratory parameters (CD4+ T-cell count,
HIV RNA viral load and haemoglobin level prior to
ART initiation) were retrieved from electronic Hospital
Information System (eHIS) and Laboratory Information
System (LIS), respectively. IRIS events and its clinical
manifestation as diagnosed by the treating infectious
disease physician were identified from eHIS. Cases with
incomplete medical records and relevant laboratory
parameters were excluded.

[RIS clinical manifestations were classified into infectious
and non-infectious aetiologies. Infectious IRIS was further
subdivided into specific causative organisms while for
non-infectious IRIS, specific syndrome or condition was
recorded. The baseline laboratory parameters were
categorised as follow: (i) CD4+ T-cell count (= 100 vs <
100 cells/ pL); based on a bivariate analysis of risk factors
for IRIS development by Ratnam et al., 2006 (5) (ii) HIV
RNA viral load (> 5.5 vs < 5.5 log10 copies/ml) and (iii)
haemoglobin level (= 10 vs < 10 g/dL); both were based
on a multivariable analysis of significant risk factors for
paradoxical opportunistic infection-IRIS by Haddow
et al.,, 2012 (14). Data analysis was carried out using
SPSS (version 25.0). Significance level was set at p value
of less than 0.05. Associations between demographic
factors and baseline laboratory parameters with IRIS in
HIV-infected patients initiated on ART were analysed
using Chi-square test. Additionally, predictors of IRIS
were determined by using multiple logistic regression.
Approval of this study was obtained from the Medical
Review & Ethics Committee (MREC), Ministry of Health
Malaysia [NMRR-17-3144-38798 (IIR)].

RESULTS

A total of 256 patients who fulfilled the inclusion
and exclusion criteria were selected into this study.
Distribution of patients based on their demographic
characteristics and baseline laboratory parameters is
shown in Table I. The youngest patient was 17 years
old and the oldest was 62 years old. Majority of patients
were between 26-50 years old [n=188 (73.4%)] and
male [n=236(92.2%)]. Malay ethnicity [n=137 (53.5%)]
was the majority followed by Chinese, Indian and other
races comprised of Bumiputra from Sabah and Sarawak,
as well as foreigners. Majority of patients had baseline
HIV RNA viral load of < 5.5 log10 copies/ml [n=227
(88.7%)]. 184 of 256 patients (71.9%) had baseline
CD+4 T-cell count of > 100 cells/pL. Haemoglobin level
of > 10 g/dL were seen in majority [n=217 (84.8%)] of
cases.

Among 256 HIV-infected patients receiving ART, 45
(17.6%) patients developed IRIS. Infectious IRIS that was
commonly encountered comprised of Mycobacterium
tuberculosis infection (53.3%), Pneumocystis jirovecii
infection (11.1%), Talaromyces marneffei infection
(6.6%), cytomegalovirus infection, herpes zoster and
Toxoplasma gondii infection. There was only one case
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of non-infectious IRIS in this study which was subacute Table II : Clinical manifestations of IRIS among HIV-infected

lupus erythematosus as shown in Table II. patients in Hospital Sungai Buloh initiated on ART in 2017
IRIS manifestations Frequency (n) Percentage
There were no significant differences in the n=46 (%)
demographic characteristics studied (gender, age and Infectious
ethnicity) between IRIS and non-IRIS patients. However, Bacterial
significant differences were seen in HIV RNA viral load, Mycobacterium tuberculosis 24 53.3
CD4+ T-cell count and haemoglobin level prior to Rhod 1
. . odococcus sp. 2.2
starting ART between the two groups (Table Ill). High ; ik ' .
HIV RNA viral load and low CD4+ T-cell count were reponema patidum ’
shown to be associated with IRIS by multiple logistic Salmonella sp. 2 44
regression analysis. Patients with HIV RNA viral load of Viral
> 5.5 log10 copies/ml prior to ART initiation were four Cytomegalovirus 2 4.4
times more likely to develop IRIS compared to patients Herpes zoster P 4.4
with HIV RNA viral load of < 5.5 log10 copies/ml (OR Pox vi
OX Virus 1 2.2
= 3.56, 95% Cl = 1.39-9.14, p= 0.008). On the other Fungal
hand, patients with CD4+ T-cell count of < 100 cells/ Hnea
pL were seven times more likely to develop IRIS than Cryptococcus neoformans ! 2.2
patients with baseline CD4+ T-cell count of > 100 cell/ Talaromyces marneffei 3 6.6
|J|_ (OR=7.1 5, 95% Cl =3.28-1 5.59, p<0001) (Table IV). Pneumocystis jirovecii 5 11.1
Parasitic

Table | : Demographic characteristics and baseline laboratory
parameters of HIV-infected patients in Hospital Sungai Buloh Toxoplasma gondii 2 4.4

initiated on ART in 2017 Non-infectious

Criteria Frequency  Percentage

Subacute lupus erythematosus 1 2.2
(n) (%)
n=256

Table 111I: Association between demographic factors and baseline

Demographic characteristics laboratory parameters with IRIS in HIV-infected patients initiated on ART

Age (years) Criteria n (%) df X? p-value
<19 3 1.2 IRIS Non-
19-25 36 14.1 IRIS
26-50 188 3.4 Demographic factors
> 50 29 113 Age (years)
<19 1(33.3) 2 (66.7) 3 6.860 0.077
Gender 19-25 1(2.8) 35(97.2)
Male 236 92.2 26-50 38(20.2) 150 (79.8)
> 50 5(17.2)  24(82.8)
Female 20 7.8
Gender
Male 37 (15.7) 199 (84.3) 1 7.528 0.12
Ethnicity
Female 8 (40) 12 (60)
Malay 137 53.5 Ethnicity
Chinese 84 32.8 Malay 23(16.8) 114(83.2) 3 4515  0.211
Indian 24 9.4 Chinese 19(22.6) 65 (77.4)
Others 1 4.3 Indian 142 23(95.8)
Baseline laboratory parameters Others 2(18.2) 9 (81.8)

HIV RNA viral load (log,, copies/ml)
Baseline laboratory

>5.5 29 11.3 parameters
<55 297 88.7 CH;;)/ieRSI;ln/]\I)wral load (log,
>5.5 15(1.7) 14(483) 1 26319 *¥<0.001
CD4+ T-cell (cells/pL) <55 30(13.2) 197 (86.8)
2100 184 71.9 CD 4 count (cells/pL)
<100 72 28.1 > 100 13(7.1)  171(92.9) 1 49.906 *<0.001
<100 32(44.4) 40 (55.6)
Haemoglobin level (g/dL) Haemoglobin level (g/dL)
>10 217 84.8 >10 29(13.4) 188(86.6) 1  17.459 *<0.001
<10 39 15.2 <10 16 (41) 23 (59)

* Significant at p < 0.05
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Table IV : Predictors of IRIS in HIV-infected patients initiated on ART

Variables Coeffi-  Stan-  Odds p-value 95% ClI for Odds
cient dard ratio ratio

error
Lower Upper

bound bound

HIV RNA viral
load (log,, copies/
ml)

[<5.5]
>5.5 1.26 0.481  3.558  *0.008 1.386 9.136

CD4+ T-cell
count (cell/pL)

[>100]
<100 1.967 0398 7.148 *<0.001  3.278  15.589

Haemoglobin
level (g/dL)

[<10]

=10 0.720 0.450  2.054 0.110 0.850 4.963

[ | Reference group for Odds Ratio (OR)
* Significant at p < 0.05

DISCUSSION

Acquiring data on IRIS epidemiology is challenging,
due to its broad and increasing spectrum of clinical
manifestations apart from varying incidence of the
underlying opportunistic infections and capacity of
diagnostic testing at different localities (10).  The
reported IRIS prevalence varied according to study,
depending on several factors such as the study location
whereby different country has different developmental
and healthcare background, IRIS definition used and
enrolment criteria (9). Our study appears to be the first
to report on the prevalence of IRIS in Malaysia. We
found that IRIS developed in 17.6% of HIV-infected
patients started on ART of any regimen at this centre.
This figure was similar to several studies conducted in
South Africa, United States of America and China which
had reported that IRIS prevalence was around 10-25%
(4,13-17). Local data and reports on IRIS are scarce.
To our knowledge, there is only one study reported
in 2014 by Tan and colleagues who determined the
prevalence and risk factors for TB-IRIS in Malaysia (18).
The incidence of IRIS in HIV-infected patients varies
according to the pre-existing condition, either it has
been recognised or unrecognised (subclinical) (13,19).
Among the aetiologies of IRIS are infections particularly
opportunistic, autoimmune diseases and malignancies.
A higher incidence rate of IRIS of 45.0% among HIV-
infected patients initiated on ART was reported in those
with underlying opportunistic infections (20).

Clinical manifestations of IRIS vary according to
different aetiologies and patient pre-morbid condition.

Mycobacterium tuberculosis was the most common
aetiology of IRIS identified in this study. Tuberculosis is
endemicinthisregionandisthe commonestopportunistic
infection in HIV-infected patients (Malaysia 2019
Country Progress Report on HIV/AIDS- Anita Suleiman)
(21). A systematic review of HIV/AIDS Research in
Malaysia published in 2014 reported that tuberculosis
(48%) topped the four main AIDS-defining diseases,
followed by pneumocystis pneumonia, toxoplasma
encephalitis and cryptococcal meningitis (22). Incidence
of TB-IRIS in HIV-infected individuals in developing
countries ranges from 11-43% (23). According to a
previous study among 106 TB-HIV coinfected patients
in Malaysia, 9.4% developed paradoxical TB-IRIS while
8.1% presented with unmasking TB-IRIS, giving a total
of up to 17.5% of cases (18).

Many patients demonstrated inflammatory response
upon receiving antibiotic treatment for Pneumocystis
jirovecii infection. However, deteriorating pulmonary
disease with evidence of immune function restoration
following ART should raise the suspicion of pneumocystis
pneumonia paradoxical RIS (10). A review on published
cases in 2014 has found that pneumocystis pneumonia
IRIS tends to develop as early as 15 days following
ART (24). Pneumocystis pneumonia was reported to
be the highest manifestation (28%) among 196 patients
with AIDS-defining opportunistic infections in a study
conducted in the United States of America (19). In our
study, pneumocystis pneumonia IRIS was the second
most common clinical manifestation which was
identified in 5 of 45 IRIS patients.

The other less frequent clinical manifestations of
infectious IRIS in our study included other fungal
(Talaromyces marneffei and Cryptococcus neoformans),
viral (cytomegalovirus, pox virus and herpes zoster),
parasitic (Toxoplasma gondii) and bacterial infections.
These findings were in agreement with a review in 2014,
which reported that cryptococcal meningitis was among
the top five most common opportunistic infections
among HIV-infected patients in Malaysia (22).

Although rare, IRIS may arise from non-infectious
aetiologies such as autoimmune diseases, other
inflammatory conditions and malignancies (2,3).
Despite frequent association with several autoimmune
diseases, the co-existence of HIV infection and SLE is
uncommon. Differential diagnosis of IRIS should be
considered in HIV-infected patients who developed
an unusually accelerated disease or atypical SLE
presentations following ART initiation. Clinical and
laboratory evidence of immune restoration must also
be present in order to conclude that the autoimmunity
is caused by IRIS phenomenon rather than a mere
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coincidence (2,25). In our study, the only non-infectious
IRIS identified was subcutaneous lupus erythematosus.
To date, the publications on SLE-IRIS are only limited to
case reports.

In present study, none of the demographic factors which
included age, gender and ethnicity showed significant
associations with IRIS. Our findings were in consistent
with a study by He et al., 2013 who concluded similar
findings on gender and age between HIV-infected IRIS
and non-IRIS groups (26). Two studies in Peru and
Gambia also concluded similar findings (27,28). The
youngest patient in this study cohort was 17 years old.
In our setting, all HIV-infected paediatric patients were
managed in other referral centre. These patients will only
be referred to Hospital Sungai Buloh for continuation of
management after reaching 16 years old. According to
several limited studies of IRIS in paediatric patients, the
prevalence was reported to be around 20% (27,29).

There was significant association between baseline
CD4+ T-cell count and IRIS in this study. This finding
was consistent with several previous studies (15,17,26).
Lower baseline CD4+ T-cell count indicates a more
advanced degree of immunodeficiency which increases
the susceptibility of immune dysregulation during
immune restoration following ART initiation (4). The
pathogenesis of IRIS is believed to be associated with
rapidly increasing CD4+ T-cell count. This response
is seen in as early as 28 days after ART initiation,
reflecting the release of residual CD4+ T-memory cells
from recovering lymphoid tissue (30). Patients with
lower CD4+ T-cell count are at risk of severe immune
dysregulation following inability to maintain effector
and regulatory T-cells homeostasis, as well as Th1/
Th2 cytokine balance. The levels of Th1 cytokines
such as IL-1, IL-6 and IFN-y decreased, while levels
of Th2 cytokines such as IL-4 and ILN-10 increased
in HIV/AIDS patients. These cytokine imbalances are
corrected in response to CD4+ T-cell count restoration
following ART. The unregulated production of Thi
proinflammatory cytokines, however, may drive the
development of IRIS. The Th1 cytokine levels were
found to increase higher and more rapid in IRIS than
non-IRIS AIDS patients who received ART (31). A study
among 238 HIV-infected patients in 2013 concluded
that the risk of IRIS doubles when CD4+ T-cell count
was < 100 cells/pL prior to ART initiation (26). Low
CD4+ T-cell count usually indicates a more advanced
stage of HIV infection and higher susceptibility to
opportunistic infections, which is one of the significant
factors associated with IRIS occurrence (32). At this level
of immunosuppression, they are also at a higher risk of
having undiagnosed opportunistic infections.

In our study, baseline HIV RNA viral load was shown
to be significantly associated with IRIS. The risk of IRIS

increased with higher HIV RNA viral load. This finding
is consistent with results from the following studies.
Development of IRIS was found to be significantly
associated with baseline viral load of > 4 log10 copies/
ml in a study by Novak et al., 2012 (17). Another
study on HIV-infected patients also reported that high
HIV RNA viral load was an independent risk factor
for paradoxical TB-IRIS (33). Univariate analysis of a
study conducted among HIV-infected infants in South
Africa also concluded that children with IRIS had higher
HIV RNA prior to ART initiation (15). Higher baseline
HIV RNA viral load is associated with a more severe
CD4+ T-cell count depletion. Published data suggest
that high-level HIV viraemia impaired CD4+ T-cell
proliferation because of decreased IL-2 levels (34,35).
This subsequently increased the susceptibility for
opportunistic infections, either clinically manifested
or subclinical (13). Increased antigenic burden of
opportunistic infection which associated with greater
degree of immune suppression is a known risk for IRIS
(36). Some studies have also concluded that a rapid
decline in HIV RNA viral load was associated with an
increased risk of developing IRIS (8,16,32). Theoretically,
patients with higher amount of HIV RNA have higher
chance of experiencing a more significant drop in viral
load following ART. However, in this recent study, the
degree of viral suppression was not within the scope of
analysis.

In our study, baseline haemoglobin level was shown to
be associated with IRIS development. This agrees with
the result of a randomised controlled trial in Chennai,
India which revealed that significant association
between baseline haemoglobin and the development
of paradoxical TB-IRIS (37). A prospective international
study published in 2019 concluded that HIV-infected
patients with baseline anaemia were at a higher risk
of developing IRIS, with level of < 8.5 g/dL identified
to be highly predictive. Anaemia with haemoglobin
level of < 10.0 g/dL was reported to be one of the risk
factors for unmasking opportunistic infections in IRIS
(32). Anaemia is one of the most frequent haematologic
findings in HIV-infected patients which correlates
with HIV/AIDS advance clinical progression and
poor prognosis (38). There are multiple factors that
potentiate anaemia in HIV patients. The direct effects
of the virus itself on haematopoietic progenitor cells
and erythropoietin responsiveness can lead to anaemia.
Opportunistic infections or malignancies to which HIV
patients are susceptible to, can also result in anaemia
(38). However, the exact mechanism of how anaemia
contributed to IRIS development is still unclear.

Higher risk of developing IRIS was identified in HIV-
infected patients with lower baseline CD4-T cell count
and haemoglobin, as well as higher HIV RNA viral
load prior to starting ART indicating a more advanced
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disease stage. These patients are prone to present with
disseminated opportunistic infections and a higher
pathogen load, contributing to a higher tendency of
generating an excessive inflammatory response once
their immune system started to improve following ART
commencement (39).

As there is no specific test available for diagnosing IRIS,
it is crucial to be attentive of the IRIS predictors. We
have identified two laboratory parameters which are
able predict the likelihood of developing IRIS following
ART initiation. HIV-infected patients with baseline
CD4+ T-cell count of < 100 cells/pL have 7 times higher
risk of developing IRIS. Patients with baseline HIV RNA
viral load of > 5.5 log10 copies/ml on the other hand,
have 4 times chances of developing IRIS. These two
predictors can be used to identify patients at a higher
risk of developing IRIS, where closer monitoring is
indicated.

There are several limitations in our study. Due to several
constrains, this study only included HIV-infected patients
who were started on ART in 2017. A longer duration
of study with higher number of patient enrolment will
better reflect on IRIS scenario in Malaysia. IRIS studies
are hampered by lack of internationally accepted IRIS
definition as well as confirmatory diagnostic test. The
general definitions available do not identify different
forms of IRIS. There was also a possibility that some
IRIS cases were missed to be recognised due to the high
variation of clinical manifestations and lack of standard
clinical case definitions for each condition. Risk factors
and predictors for IRIS would be different according
to different IRIS-subtypes. We also examined the
epidemiology and predictors for both paradoxical and
unmasking IRIS as one entity rather than categorising
them into paradoxical IRIS and unmasking IRIS. Our
current study also did not analyse the duration between
the commencement of treatment for opportunistic
infections and ART initiation, degree of CD4+ T-cell
restoration and viral suppression. The outcomes of IRIS
and its contribution to hospitalisation and death were
also beyond the scope of this study.

CONCLUSION

With the expanding availability and accessibility of
ART in Malaysia, the awareness of IRIS is important
as its associated morbidities place significant burden
to healthcare system. Clinical manifestations of IRIS
vary according to different aetiologies and the patients’
pre-morbid conditions. Patients with advanced HIV
infection are at a higher risk of developing IRIS than
those at the initial disease stage. To date, there is not
a single laboratory investigation specific enough to
diagnose IRIS. Therefore, identifying IRIS predictors
prior to initiating ART will enable close monitoring of
those at a higher risk.
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