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SUMMARY: Suppression of viral replication is followed by increases in CD4+ lymphocytes, and this has been
shown to result in decreased susceptibility to opportunists after initiation of highly active antiretroviral therapy
(HAART). However, clinical aggravations after the initiation of HAART have been thought to be due to the
restored ability to mount an inflammatory response, or the immune reconstitution inflammatory syndrome (IRIS).
The degree of IRIS observed in human immunodeficiency virus (HIV)-infected patients following initiation of
HAART is variable. This prospective study was aimed at determining the proportion of IRIS and the pattern of
opportunistic infections among 186 HIV/AIDS patients receiving HAART between December 2006 and July
2007 at Zewditu Memorial Hospital, Addis Ababa, Ethiopia. The proportion of IRIS was 17.2% (32/186). The
mean number of days of IRIS occurrence for each disease ranged from 26 to 122 days with a mean of 80.
Opportunistic diseases associated with IRIS were tuberculosis (68.8%, 22/32), herpes zoster rash (12.5%, 4/32),
cryptococcosis (9.4%, 3/32), toxoplasmosis (6.3%, 2/32) and bacterial pneumonia (3.1%, 1/32). Compared to
baseline readings there were significant increases in CD4 count, aspartate aminotransferase and alanine
aminotransferase levels while hemoglobin values decreased during the development of IRIS. In summary, the
proportion of IRIS and the pattern of opportunistic infections in HAART-treated patients in Ethiopia mirrored
those reported in other countries. Further prospective surveys on epidemiological, immunological, microbial
and clinical studies are imperative to assess the proportion and pattern of IRIS and effect of HAART in Ethiopia.
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INTRODUCTION

Successful suppression of viral replications followed by
an increase in CD4+ lymphocytes, a partial recovery of T-cell
specific immune responses and decreased susceptibility to
opportunistic pathogens is usually observed after highly ac-
tive antiretroviral therapy (HAART). However, some patients
experience clinical deteriorations following initiation of
HAART, which is believed to be a consequence of the restored
ability to mount an inflammatory response. This phenom-
enon has been termed “immune reconstitution inflammatory
syndrome” (IRIS) (1). IRIS describes a collection of inflam-
matory disorders associated with paradoxical worsening of
preexisting infectious processes following the initiation of
HAART in human immunodeficiency virus (HIV)-infected
patients. Preexisting infections in individuals with IRIS may
have been previously diagnosed and treated or they may be
subclinical and later unmasked by the host’s regained capac-
ity to mount an inflammatory response (2,3).

The degree of immune reconstitution observed in HIV-1-
infected patients following initiation of antiretroviral therapy
(ART) is variable (4). A study done in Ohio found incidence
rates of IRIS as low as 10% and as high as 25% (1). A similar
rate of IRIS was also reported from London by Ratnam et al.

(5). IRIS has been reported in association with a number of
diseases and inflammatory conditions. These include tubercu-
losis (TB), herpes zoster (shingles), Cryptococcus neoformans,
Kaposi’s sarcoma (KS), Pneumocystis pneumonia, Myco-
bacterium avium complex (MAC), hepatitis B virus (HBV),
hepatitis C virus (HCV), herpes simplex virus (HSV), Histo-
plasma capsulatum, human papillomavirus (HPV) and
cytomegalovirus (CMV) (6). In many cases, IRIS may be
mild and resolves without treatment. Deaths, however, have
been reported, particularly in cases in which there is infec-
tion with Cryptococcus or Mycobacterium spp. (1). In addi-
tion, abnormalities in hepatic function have been shown to
be one of the most common complications occurring among
patients receiving HAART. Liver problems were found to
be an important cause of morbidity and mortality in HIV
patients, and the risk of toxicity was reported in the first 6
weeks of treatment (7).

As an effort made to control the epidemic of HIV, the Ethio-
pian government has recently developed a national policy on
HIV/AIDS to guide implementation of successful programs
including the provision of HAART. As a result, ART has
officially been started since 2004 in the country. However,
there is a public health fear that, despite the major beneficial
effects in restoration of pathogen-specific immune responses,
ART may lead to IRIS in which subclinical or existing infec-
tions occur with a paradoxical deterioration in association
with recovery of the immune function. There is no docu-
mented data on IRIS in Ethiopia; therefore, this study was
conducted to determine the proportion and pattern of IRIS
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among HIV/AIDS patients receiving HAART at Zewditu
Memorial Hospital, Addis Ababa.

METHODS

Study design, site and period: A prospective study was
conducted at Zewditu Memorial Hospital, Addis Ababa
between December, 2006 and July, 2007 to determine the pro-
portion and risk factors of IRIS among HIV/AIDS patients
after commencing HAART. Zewditu Memorial Hospital is a
referral hospital that has a separate ART clinic established in
July, 2003 and was the first ART clinic in Ethiopia. IRIS is
defined as a phenomenon whereby an HIV/AIDS patient on
antiretroviral treatment shows an increase in CD4 count, and
manifests clinical illness due to infection by microorganisms
(8).

Study subjects: The study subjects were HIV/AIDS pa-
tients who visited the hospital to start HAART. Since an
expected 10% of HIV/AIDS patients with HAART in devel-
oping countries, at the very least, are expected to develop
IRIS (5), and given the statistical requirements of a 95%
confidence interval, a 5% margin of error and a 5% loss to
follow up, a minimum of 145 subjects were planned to be
enrolled. However, all HIV/AIDS patients who came to the
ART clinic of the hospital seeking treatment during the data
collection time were included. As a result, 186 total subjects
were involved in the study.

Demographic and clinical data: A pre-designed structured
questionnaire was used to collect socio-demographic charac-
teristics and relevant clinical data of the patients (previous
and current clinical data), and information related to risk
factors for acquiring IRIS.

Nutritional assessment: Anthropometrics measurement,
which is a proxy for nutritional assessment, was done for
each study subject following World Health Organization
(WHO) guidelines (9). Body weight was determined to the
nearest 0.1 kg on a digital scale and height was measured to
the nearest 0.1 cm. Body mass index (BMI) was calculated
and used to determine the nutritional status of the study sub-
jects, who were categorized as severe malnutrition (BMI
< 15.9 kg/m2), moderate malnutrition (BMI = 16-16.9 kg/m2),
mild malnutrition (BMI = 17 - 18.4 kg/m2), normal (BMI =
18.5 -24.9 kg/m2), overweight (BMI = 25 -29.9 kg/m2) and
obese (BMI > 30 kg/m2) (9).

Blood collection and processing: About 5 ml of venous
blood was collected in Vacutainer® tubes and divided into
two aliquots: one was poured into test tubes containing EDTA
and used for hematological and immunological investigations
and the other was poured into a plain test tube to separate
serum for liver function tests (10).

Laboratory investigations: Sputum was collected on
follow-up from patients with clinical features suggestive of
TB and examined by an acid-fast stain (AFS) technique to
detect the presence of acid-fast bacilli (AFB). In addition, TB
diagnoses were also made by chest X-ray and/or ultrasonic
and histological examinations. Cerebrospinal fluid was ex-
amined microscopically for the detection of the cryptococcal
capsule using India ink following the standard procedure.
Toxoplasmosis was diagnosed using clinical features, CT scan
with ring-enhancing lesions and therapeutic responses in com-
bination.

Stool examinations were done by direct saline/iodine
microscopic techniques following the standard procedure (9).
Hemoglobin was determined using Haemo-analyzer (Abbott

Laboratories, North Chicago, Ill., USA) following the
manufacturer’s protocol, and classifications of anemia were
made based on the WHO guidelines (11). Measurements of
CD4 and CD8 were also done using FACScount (Becton
Dickinson, Sparks, Md., USA) following the manufacturer’s
instructions. Determination of aspartate aminotransferase
(AST) and alanine aminotransferase (ALT) activities was per-
formed following standard protocols.

Ethical issues: The study was conducted after obtaining
institutional and national ethical clearance. Informed consent
was also obtained from the study subjects. Patients with IRIS
were treated following standard protocols.

Statistical analyses: Data were entered and analyzed by
SPSS version 13 statistical software (SPSS, Chicago, Ill.,
USA). Binary logistic regression analysis and students t test
were performed. P values were determined and considered
significant when found <0.05.

RESULTS

This prospective study was done to determine the propor-
tion of IRIS and pattern of opportunistic infections (OIs)
associated with IRIS after initiation of HAART in 186 HIV/
AIDS patients. Most of the subjects (61/186, 33%) were in
the age group 28-32 years followed by the age group 33-37
years (33/186, 17.7%). Most of the participants (111/186,
59.9%) were females. The majority of subjects were married
(62/186, 33.3%) followed by single (54/186, 29%), widowed
(52/186, 28%) and divorced (18/186, 9.7%).

As indicated in Table 1, the majority of the HIV/AIDS
patients had a history of previous OIs. The predominant
OIs observed in the patients were herpes zoster rash (43%)
followed by TB (31.4%) and oral candidiasis (16.4%). Mixed
OIs had also been observed in certain HIV/AIDS patients.
The clinical findings regarding OIs at the time of HAART
initiation revealed that 8 (29.6%) had TB, 14 (51.9%) had
oral candidiasis, 1 (3.7%) had toxoplasmosis, 1 (3.7%) had
Pneumocystis pneumonia, and 3 (11.1%) had herpes zoster
rash. Among the 27 patients who had previous OIs, 6 devel-
oped IRIS; among 8 with active TB, 2 developed IRIS in

Table 1.  Pattern of opportunistic infections among HIV/AIDS
patients, Zewditu Memorial Hospital, Addis Ababa, Ethiopia

Opportunistic infection Frequency (%)

Pattern of previous OIs

Herpes zoster 37 (43.0)

Tuberculosis 27 (31.4)

Oral candidiasis 14 (16.4)

Tuberculosis  and toxoplasmosis   2 (2.3)

Tuberculosis  and herpes zoster   2 (2.3)

Pneumocystis pneumonia   2 (2.3)

Toxoplasmosis   1 (1.15)

Tuberculosis  and oral candidiasis   1 (1.15)

Total 86 (100.0)

Pattern of OIs at time of HAART initiation

Oral candidiasis 14 (51.9)

Tuberculosis   8 (29.6)

 Herpes zoster   3 (11.1)

Toxoplasmosis   1 (3.7)

Pneumocystis pneumonia   1 (3.7)

Total 27 (100.0)

OI, opportunistic infection; HAART, highly active antiretroviral
therapy.
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the first 35 and 55 days after the initiation of HAART. The
overall prevalence of opportunistic and non-opportunistic
intestinal parasites at HAART initiation was found to be
34.3%. The most common non-opportunistic intestinal para-
sites diagnosed in the study subjects were Strongyloides
stercoralis 16 (14.8%), followed by Ascaris lumbricoides 9
(8.3%), Entamoeba histolytica/dispar 8 (7.5%) and Giardia
lamblia 3 (2.8%). The only opportunistic intestinal parasite
observed was Isospora belli from only one patient.

The mean ± SD CD4 and CD8 cells counts at the baseline
for 185 patients were 123 ± 73 and 1,112 ± 887, respectively.
Among the patients, 36.6% (56/162) and 28.4% (46/162) had
elevated values for AST and ALT, with mean values of 40.3
and 36.4 U/l, respectively. Of 155 HIV/AIDS patients for
whom baseline hemoglobin values were determined, 35.5%
were anemic with hemoglobin concentrations of less than
or equal to 11.5 gm%. The mean hemoglobin value of the
patients was 12.3 gm%. According to the WHO standard, 13
(7.4%), 8 (4.6%), 26 (14.9%), 112 (64%), 13 (7.4%) and 3
(1.7%) patients were found to be severely malnourished,
moderately malnourished, mildly malnourished, normal, over-
weight and obese, respectively.

According to WHO clinical staging criteria before the ini-
tiation of ART, a significant majority of the patients (67.2%)
were classified under stage 3 followed by stage 4 (19.9%)
and stage 2 (12.9%). Some of the patients (10.7%) were
co-infected with syphilis. Patients with the above clinical
stages were subjected to HAART. The predominant regimen
provided was 1a (combinations of lamivudine, stavudine and
nevirapine) (33.3%), followed by 1c (combination of combivir
and nevirapine) (26.3%), 1d (combination combivir and
efavirenz) (22.6%) and 1b (combination of lamivudine,
stavudine and efavirenz) (17.7%).

The majority of the patients were followed for 6 months
and their mean ± SD CD4 cell count increased significantly
6 months after treatment (212 ± 112, P < 0.001). About 30%
(49/165) and 36.6% (60/164) of the patients had elevated AST

and ALT values 6 months after initiation of HAART, respec-
tively. This elevation was statically significant for AST (P <
0.001).

The proportion of patients with IRIS within the first 6
months of follow-up after initiation of HAART was found to
be 17.2% (32/186). The mean days of IRIS occurrence for
each disease ranged from 26 to 122 days with a mean (SD) of
80 (39) days (Figure 1).

As indicated in Table 2, compared to the baseline values
the mean CD4 count, AST and ALT values increased signifi-
cantly while the mean hemoglobin value decreased signifi-
cantly for patients who developed IRIS (P < 0.05). And, the
mean CD4 count and ALT values increased significantly while
that of AST values decreased significantly among patients
who did not develop IRIS. BMI, which is a proxy for nutri-
tional assessment, was also determined, and a slight decrease
in BMI was observed, from 18.6 to 18.4 before and after
HAART initiation, respectively; however, the difference was
not statistically significant (P > 0.05).

The type and frequencies of OIs after development of IRIS
in the 32 patients are presented in Table 3. The most common
infectious diseases associated with IRIS were TB and herpes
zoster rash followed by cryptococcosis, toxoplasmosis and
bacterial pneumonia. The prevalence of intestinal parasitosis
at the time of IRIS development was 37.5% (9/24), in which S.
stercolaris, E. histolytica/dispar and G. lamblia were observed
in 4 (16.7%), 3 (12.5%) and 2 (8.3%) patients, respectively.

Table 2.  Characteristics of patients with and without immune reconstitution inflammatory syndrome
events before and after initiation of HAART, Zewditu Memorial Hospital, Addis Ababa, Ethiopia

Patients with IRIS Patients without IRIS

Variable Baseline At time of IRIS
P

Baseline After 24 weeks
P

(Mean ± SD) (Mean ± SD) (Mean ± SD) (Mean ± SD)

CD4 cell 104 (66.5) 196 (123) 0.001 127.5 (743.5) 214 (109.1) 0.001

AST   37.8 (23.2) 102.4 (119.4) 0.008   40.0 (29.5)   33.0 (31.3) 0.001

ALT   32.2 (22.1)   86.5 (109.6) 0.020   37.1 (37.9)   41.3 (35.6) 0.001

Hgb   10.7 (2.3)     9.3 (1.6) 0.002   12.4 (2.5) – –

BMI   18.6 (2.19)   18.4 (4.41) 0.827 – –

IRIS, immune reconstitution inflammatory syndrome; AST, aspartate aminotransferase; ALT, alanine
aminotransferase; Hgb, hemoglobin; BMI, body mass index.

Fig. 1.  Occurrence of immune reconstitution inflammatory syndrome
(IRIS) after initiation of highly active antiretroviral therapy.

Table 3.  Patterns of opportunistic infections after de-
velopment of immune reconstitution inflammatory
syndrome among HIV/AIDS patients, Zewditu
Memorial Hospital, Addis Ababa, Ethiopia

Opportunistic infection type No. (%)

PTB 10 (31.2)

EPTB   8 (25.0)

DTB   4 (12.5)

Herpes zoster   4 (12.5)

Cryptococcosis   3 (9.4)

Toxoplasmosis and hepatitis1)   2 (6.3)

Pneumocystis pneumonia   1 (3.1)

Total 32 (100.0)

Stool result

Negative 15 (62.5)

Strongyloides stercoralis   4 (16.7)

Entamoeba histolytica/dispar   3 (12.5)

Giardia lamblia   2 (8.3)

Total 24 (100.0)

1): Only one patient develops hepatitis.
PTB, pulmonary tuberculosis; EPTB, extrapulmonary
tuberculosis; DTB, disseminated tuberculosis.
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Twelve patients showed a clinical shift: eight patients from
clinical stage 3 to 4, two patients from clinical stage 2 to 4,
and one patient each from 2 to 3 and 3 to 2. Similarly, a treat-
ment shift was made in 12 patients. A treatment shift from 1a
to 1b and 1c to 1d was made for 4 and 3 patients, respec-
tively. There was a shift from 1d to 1c, 1b to 1c, 1a to 1c, 1a
to 1d and 1d to 1b for one patient each.

Out of the 32 patients who experienced IRIS, 3 died dur-
ing the study period, 2 due to disseminated tuberculosis, and
one due to cryptococcosis. Among the study subjects who
did not develop IRIS, 5 died and 7 dropped out.

Logistic regression analysis using IRIS as dependent vari-
able and sex, marital status, occupation, income, educational
status, alcohol, qat chewing, smoking, hemoglobin, AST,
ALT, CD4 count, nutritional status and religion as indepen-
dent variables did not show any significant association with
development of IRIS, except hemoglobin level, which showed
a borderline significance (P = 0.05).

DISCUSSION

The proportion of IRIS among the 186 HIV/AIDS patients
followed in the present study was 17.2%, and the mean days
of IRIS occurrence after initiation of HAART ranged from
26 to 122 days with a mean of 80 days. These findings are in
line with previous reports where 10 -25% of patients who
start HAART have experienced IRIS (5) and the time ranges
between starting HAART and diagnosing IRIS have been from
8 to 416 days (5,8,12).

Immune reconstitution after initiation of HAART may be
concurrent with both an increase in immunopathological
responses against opportunistic pathogens and with the in-
duction of IRIS. The IRIS phenomenon has been ascribed to
various immune responses specific to underlying pathogens,
with clinical manifestations related to the immune response
elicited against such pathogens (4). And those individuals with
IRIS have CD4 cell counts that have rapidly increased shortly
after initiation of HAART. In our study too, 17.2% of pa-
tients experienced the events of IRIS within 6 months after
HAART initiation. The majority of the events were due to
TB (11.8%), out of which 5.4% were pulmonary TB, 4.3%
were extrapulmonary TB, and 2.2% were disseminated TB.
Similar reports from India and Thailand also showed 7.6 and
12.6% IRIS, respectively, and the cause was associated to
Mycobacterium tuberculosis (13,14). However, the current
proportion of TB was low compared with findings in Texas,
where a higher rate (31.7%) of M. tuberculosis infection was
reported (15). There were 4 cases that developed herpes zoster
rash with mild and uncomplicated clinical manifestations in
the present study. This is inconsistent with previous similar
studies in which a 6 - 8% prevalence of zoster rash was ob-
served (16).

Soon after the introduction of HAART, it was observed
that some patients presented with initial or recurrent episodes
of cryptococcal meningitis during the first weeks of therapy
(17). In the current study, cryptococcal meningitis was ob-
served in 3 (1.6%) individuals in the first weeks after HAART
initiation. Similarly, 1 (0.5%) patient developed toxoplasmo-
sis, 1 (0.5%) had toxoplasmosis and HBV co-infection and 1
(0.5%) developed bacterial pneumonia. Two patients devel-
oped hepatotoxicity with three- to fivefold increments in se-
rum levels of AST and ALT. This finding is consistent with a
study conducted by Becker (18), who reported elevated AST
and ALT levels during HAART. This might be due to the

direct effect of antiretroviral drugs, particularly nevirapine,
which induces the development of hepatotoxicity (19). Two
patients also developed severe anemia with hemoglobin
values <6.9 gm%. This might be due to the nature of some
antiretroviral drugs which have myelo-suppressive effect,
especially with respect to the red blood cells, which eventu-
ally leads to the development of anemia (20). In line with
this, our assessment of risk factors related to development of
IRIS showed a borderline significant association to hemo-
globin levels (P = 0.05).

HIV/AIDS also predisposes its victims to various opportu-
nistic parasitic infections. Of these, Cryptosporidum parvum,
I. belli, Cyclospora cayetanensis and Microspordia are the
most frequent causes of diarrhea (21,22). In this study, the
only opportunistic intestinal parasite observed was I. belli
from only one patient (0.54%). This is a lower prevalence
than those in similar studies carried out in Ivory Coast (3.9%)
(22) and in Addis Ababa (3.4%) (23). The 34.5% prevalence
of all intestinal parasitic infections was comparable to other
previous studies in Ethiopia and elsewhere among HIV/AIDS
patients (22,23).

In summary, the proportion of IRIS in Zewditu Memorial
Hospital, Addis Ababa, Ethiopia was 17.2% out of 186
HAART-treated patients. The most prevalent opportunistic
diseases were TB, herpes zoster rash and cryptococcosis. Low
hemoglobin value was found to be a borderline risk factor
for the development of IRIS. Based on the findings of this
study, special training to increase awareness of IRIS would
be of importance to clinicians and health care workers man-
aging AIDS patients. In addition, the utmost effort should be
made to increase the availability of laboratory facilities for
the diagnosis of IRIS and also the provision of adequate
antimicrobials and other medications for proper treatment
of the patients. Further prospective surveys on epidemiologi-
cal, immunological, microbial and clinical studies are also
imperative to assess the proportion and pattern of IRIS and
the effect of HAART in Ethiopia.
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