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Immune Reconstitution Inflammatory Syndrome
in HIV-Infected Patients with Tuberculosis

Sasisopin  Kiertiburanakul  MD, MHS*

* Department of Medicine, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok, Thailand

Tuberculosis (TB) remains an important problem in patients with human immunodeficiency virus
(HIV) infection and acquired immune deficiency syndrome (AIDS). Concomitant administration therapy of
both TB and HIV is fraught with difficulties. Despite the fact that the use of highly active antiretroviral therapy
(HAART) led to significant improve quality of life and decrease morbidity including mortality-associated to
HIV/AIDS, adverse drug effects lead to interruptions in both HIV and TB therapy. In addition, an important
problem when HAART is initiated in patients with TB is the possibility of developing immune reconstitution
inflammatory syndrome (IRIS). A six-month regimen consisting of isoniazid, rifampicin, pyrazinamide, and
ethambutal for two months followed by isoniazid and rifampicin for four months is a standard regimen for the
treatment of known or presumed drug-susceptible TB disease. The following strategy may minimize the risk of
IRIS. Patients with CD4 cell counts < 100 cells/mm3, efavirenz-based HAART regimen is recommended and
should be initiated as soon as the patients can tolerate TB treatment. Patients with CD4 cell counts 100-350
cells/mm3, HAART should be started at two months after TB treatment initiation. HAART should be deferred
with closed follow-up of CD4 cell counts if patients have CD4 cell counts > 350 cells/mm3

.
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Tuberculosis (TB), caused by Mycobacterium
tuberculosis (M. tuberculosis) infection, remains an
important problem in patients with human immuno-
deficiency virus (HIV) infection and acquired immune
deficiency syndrome (AIDS). It is one of the most
common opportunistic diseases among HIV/AIDS
patients particularly in developing countries.

HIV and M. tuberculosis are two intracellular
pathogens that interact at the population, clinical,
and cellular levels(1). The association between HIV
infection and TB is complex and bi-directional. HIV-
infected patients are at a markedly increased risk for
primary or reactivation TB and for the second episode
of TB from exogenous re-infection. Selective depletion
of CD4 cells and reduced T lymphocytes response
in advanced HIV-infected patients contribute to
their susceptibility to develop TB(2). TB itself may

cause reversible CD4 cell depletion, possibly by the
sequestration of CD4 cells in sites of active disease(3).
In addition, M. tuberculosis infection produces pro-
inflammatory cytokines that up-regulate intracellular
retroviral replication(4).

Clinical manifestation and diagnosis of tuberculosis
The clinical presentation of TB varies widely.

Even in HIV-infected patients, pulmonary TB is still the
most common presentation. Typical symptoms and
signs of pulmonary TB include cough with or without
fever, night sweats, weight loss, and pulmonary
infiltrate on chest radiography. However, unusual
manifestations of pulmonary TB in patients with
advanced stages of HIV infection had been reported
and are attributed to difference in alterations of cell-
mediated immunity(5). Patients who are co-infected with
HIV/TB and have CD4 cell counts > 200 cells/mm3,
chest radiographic abnormalities include upper lobe
infiltrate and cavitation, similar to classical reactivation-
type disease in HIV-uninfected patients. Whereas

Special Article

J Med Assoc Thai 2010; 93 (2): 257-64
Full text. e-Journal: http://www.mat.or.th/journal



258 J Med Assoc Thai Vol. 93 No. 2  2010

AIDS patients who have CD4 cell counts < 200 cells/mm3

sometimes present with atypical radiographic patterns
such as hilar lymphadenopathy or lower lung zone
infiltrates which were secondary to depressed cellular
immunity(5-7). As the level of immunosuppression
increases in HIV-infected patients, extrapulmonary
involvement and disseminated disease were more
common(7).

Timely diagnosis of TB is importance because
of the patient’s benefit and the moderate respiratory
contagiousness of M. tuberculosis. Pulmonary TB is
diagnosed clinically, by chest radiograph together with
sputum smear for acid fast bacilli and is subsequently
confirmed by the positive culture for M. tuberculosis.
However, diagnosis of TB in some HIV-infected patients
is quite difficult because of atypical signs and symptoms
and a paucity of findings in chest radiography. When
TB develops in HIV-infected patients, the prognosis is
often poor. The degree of immunosuppression is the
most important predictor of survival in HIV-infected
patients with TB. Early mortality may be related to
advanced TB, but deaths during the continuation
phase of therapy are usually due to other AIDS-related
conditions(8). History of prior opportunistic infections
and low CD4 cell counts are also found to be associated
with increased mortality(9).

Treatment of tuberculosis in HIV/AIDS patients
Comprehensive treatment of TB requires a

complex interaction between clinical care and public
health. Recommendations for the treatment of TB
in individuals with HIV infection are, with a few
exceptions, the same as those for patients without
HIV infection(8,10). A six-month regimen consisting of
isoniazid, rifampicin, pyrazinamide, and ethambutal for
two months followed by isoniazid and rifampicin for
four months is a standard regimen for the disease
caused by organisms that are known or presumed to
be susceptible to the first-line agents. This standard
short-course regimens have shown similar early
response rates in both HIV-positive and HIV-negative
patients and long-term TB relapse rates in both groups
are the same(11,12). However, patients with slow or
suboptimal response, miliary infection, skeletal TB,
prolongation of the continuation phase to seven
months should be strongly considered(8,13). The longer
regimens may have provided more effective treatment,
reduced relapse rate, or may prevent re-infection, but
this strategy does not improve the survival(14).

Rifabutin can be used as an alternative to
rifampicin and can be administered with protease

inhibitors (PIs) or non-nucleoside reverse transcriptase
inhibitors (NNRTIs) with appropriate dose adjustments.
Because variations in the degree of enzyme induction
or inhibition can occur among patients, the use of
therapeutic drug monitoring for levels of rifabutin, PIs,
or NNRTIs might help to adjust dosing for individual
patients(15).

Antiretroviral therapy in HIV/AIDS patients with
tuberculosis

Most patients with TB have relatively
advanced HIV disease and, thus, antiretroviral
therapy is indicated. Since the introduction of HAART,
the incidence of AIDS-defining events sustains
decreased, and the quality of life of the patients are
improved by appropriate diagnosis and treatment(16,17).
However,  adverse drug effects in HIV/TB co-infected
patients can lead to interruptions in both therapy(18).
Concomitant administration therapy of both HIV
and TB is fraught with difficulties. Many issues should
be considered before initiating HAART in HIV/TB
co-infected patients such as drug toxicities (both anti-
retroviral and anti-tuberculosis agents), drug-drug
interaction, high pill burden, and immune reconstitution
inflammatory syndrome (IRIS). Efavirenz-based HAART
regimen is recommended for Thai patients with HIV/TB
co-infection(19). NVP at a normal dose of 400 mg/day
can be used effectively with rifampicin(19). If a patient
cannot tolerate either EFV- or NVP-containing HAART
and has very low CD4 cell counts, one should consider
using non-rifampicin containing anti-TB treatment
and PI-containing HAART(19).

Immune reconstitution inflammatory syndrome (IRIS)
An important problem when HAART is

initiated in patients with TB is the possibility of
developing IRIS. Other terms are paradoxical reactions,
immune restoration disease, or immune restoration
inflammatory syndrome. Nevertheless, the term IRIS is
mostly used in HIV-infected patients who initiated
HAART(20). The condition has been described more
frequently in patients receiving HAART (35-36%)
than in others who have not received HAART
(0-2%)(21).

Studies reported that the incidence of TB IRIS
varies between 7.6% and 43.2%(21-28). Scaling up of
HAART in many developing countries where are
endemic areas of TB diseases might increase the
incidence of IRIS. The following risk factors for TB
IRIS have been identified such as starting HAART
within the first two months of TB treatment(21,22) and
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extrapulmonary TB or disseminated disease(23-25).
Other potential risk factors include low CD4 cell counts
at the initiation of HAART(24), good immunological
response(21,24,26), and virological response after
HAART initiation(21,27). Selected studies of IRIS after
antiretroviral therapy initiation among antiretroviral
naive HIV-infected patients who had TB are summarized
in Table 1.

The pathogenesis of IRIS in general and TB
IRIS in particular remains poorly understood. It is
generally thought to be the restoration of the immune
responses to antigens (viable or not) producing
exuberant inflammatory reactions. The increased
immunological response is enhanced not only by TB
treatment, but potentially also by the reduction in HIV
RNA due to HAART, leading to a partial immune
reconstitution. On the basis of current knowledge, it is
tempting to hypothesize that the immunological basis
of IRIS is a HAART-induced rapid clonal expansion
and redistribution of M. tuberculosis-specific
memory T cells(29), which drives a deregulated immune
activation(30) and a cytokine storm(31). The load of
antigen could be responsible for the over-vigorous
inflammatory response of a recovering immune system.
The risk of IRIS may be related to the bacillary burden
and it may therefore be observed more often in
patients with very low CD4 cell counts because such
patients may have a higher bacillary burden(32).

The interval between the start of HAART and
develop IRIS varies across the studies and range from
< 1 week to 15 months(22-28). However, IRIS usually
develops within first 4-8 weeks after HAART initiation.
Clinical presentations of IRIS characterize by the
transient worsening or appearance of new symptoms
and signs such as fever, increasing chest radiographic
infiltrate, peripheral and mediastinal lymphadenopathy,
or changes of radiographic manifestations, either at a
pre-existing site or the development of a new lesion.
The recognition of IRIS is sometimes impaired and
under recognized because of the wide spectrum of the
clinical presentations, clinical manifestations depend
on the site of TB, and no diagnostic test to confirm the
diagnosis. Thus, diagnostic criteria of IRIS have been
proposed(27).

IRIS is self-limited and generally last for
10-40 days. If not severe, these reactions should be
managed with continuation of drugs for TB and HIV
and with non-steroidal anti-inflammatory agents. How-
ever, some reactions are severe and may require a short
course of glucocorticoids(21,33). Differential diagnosis
includes TB treatment failure, anti-tuberculosis drug

resistance, nonadherence with therapy, drug fever, and
development of conditions that do not related to
neither TB nor HIV.

Timing of HAART initiation
Few studies have addressed either the

practical difficulties of prescribing these complex
regimens simultaneously. To reduce the incidence of
TB IRIS, it has been suggested to reduce the organism
load sufficiently prior to the start of HAART by
respecting a lengthy enough interval between the
start of anti-TB treatment and HAART. However, the
ideal interval between the start of anti-tuberculosis
treatment and the introduction of HAART has not yet
known. Physicians try and balance the risk of HIV
progression and HIV-related mortality against the
risk of having to discontinue therapies because of
toxicities or drug-drug interactions including risk of
IRIS occurrence. Furthermore, overlapping toxicity
profiles and IRIS may result in the interruption or
alteration of TB and HIV regimens with potential
subsequent virological failure.

The indication to start antiretroviral therapy
in patients with HIV/TB co-infection depends on
several factors but the most important ones are clinical
status and CD4 cell counts. Of practical importance,
timing of initiation of HAART is a predictive factor of
the development of IRIS. The simultaneous initiation
of treatment of both conditions has been associated
with a high rate of side effects and IRIS. However, the
main reasons of starting HAART within a few weeks of
initiating of TB treatment are reduce the risk of the
development of opportunistic infections including
other HIV-related complications(34) and may improve
survival(10,35). Some authors recommend starting
HAART early for patients with CD4 cell counts < 100
cells/mm3(18). The WHO guidelines also recommend for
HAART initiation during two weeks and two months
in patients with CD4 cell count < 200 cells/mm3 or have
extrapulmonary TB(36). Most of IRIS events occur
within the first two months after initiating HAART. The
strategy of initiate HAART after two months of TB
therapy, until the continuation phase of TB therapy,
might be appropriate. This strategy may increase
adherence, minimize overlap toxicities, and minimize risk
of IRIS including morbidity and mortality related to
IRIS. Some physicians delay HAART for > 2 months
to minimize the risk of IRIS, drug adverse effects, as
after two months the TB pill burden and number of
TB drugs will be reduced. Other reasons for delay
HAART are drug-drug interactions, toxicities, non-
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Fig. 1 Practical approach to initiate antiretroviral therapy in naive HIV-infected patients receiving the treatment of
tuberculosis (modified from reference 10, 19 and 36)

adherence to complicated treatment regimens, and drug
malabsorption(37). Patients with CD4 cell counts < 100
cells/mm3, efavirenz-based HAART should be started
as soon patients can tolerate TB treatment, usually
after 2 weeks of TB treatment(10). Patients with CD4 cell
counts 100-350 cells mm3, HAART should be started at
two months after TB treatment. However, patients with
CD4 cell counts > 350 cells/mm3, HAART should be
deferred with closed CD4 cell counts monitoring.
Practical approach to HAART initiation in antiretroviral
naive HIV/TB co-infection is shown in Fig. 1.

In summary, timing of HAART initiation in
these patients depends on several factors, especially

patients’ clinical status and CD4 cell counts, with
regard to treatment naive patients with TB/HIV co-
infection. Appropriate timing of HAART initiation
with suitable regimens of both HIV and TB treatment
can minimize the risk of IRIS. However, the further
researches are needed such as the development of a
case definition, studies to determine risk factors
for IRIS, and studies of strategies to prevent IRIS
including the optimal timing to initiate HAART.
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กลุ่มอาการปฏิกิริยาการฟ้ืนตัวของภูมิคุ้มกันในผู้ติดเช้ือเอชไอวีผู้ใหญ่ท่ีกำลังได้รับการรักษาวัณโรค

ศศิโสภณิ เกียรติบูรณกุล

วัณโรคยังเป็นปัญหาสำคัญของผู ้ติดเชื ้อเอชไอวีและผู ้ป่วยเอดส์ การรักษาทั ้งสองภาวะนี ้พร้อมกัน
มีความยากลำบากทั้ง ๆ ที่ในความเป็นจริงแล้วการรักษาด้วยยาต้านไวรัสอย่างน้อยสามชนิดร่วมกันที่เรียกว่า ฮาร์ท
นำไปสู่การมีคุณภาพชีวิตดีขึ ้น และการลดลงของอัตราทุพพลภาพ รวมไปถึงการลดลงของอัตราการเสียชีวิต
ที่เกี่ยวข้องกับการติดเชื้อเอชไอวีหรือเอดส์ อย่างไรก็ตามอาจจะพบผลข้างเฃียงจากยา ซึ่งนำไปสู่การหยุดการรักษา
ทั ้งการติดเชื ้อเอชไอวีและวัณโรค นอกจากนี ้ป ัญหาที ่สำคัญของการเริ ่มยาต้านไวรัส ในผู ้ต ิดเชื ้อเอชไอวี
ที่มีการติดเชื้อวัณโรคร่วมด้วยคือ ภาวะกลุ่มอาการอักเสบ และภูมิกลับ สูตรยาต้านวัณโรคมาตรฐานประกอบด้วย
ไอโซไนอะซิด ไรแฟมพิซิน ไพราซินามายด์ และอีแธมบูทอล นาน 2 เดือน ต่อด้วยไอโซไนอะซิดและไรแฟมพิซินนาน
4 เดือน ในกรณีที ่ไม่มีการดื ้อยาต้านวัณโรค มาตรการดังต่อไปนี ้อาจช่วยลดความเสี ่ยง ต่อการเกิดภาวะ
กลุ่มอาการอักเสบ และภูมิกลับ ผู้ติดเชื้อที่มีซีดีสี่น้อยกว่า 100 เซลล์/ลบ.มม. ควรเริ่มสูตรยาต้านไวรัสที่ประกอบ
ด้วยเอฟาไรเรนเร็วที่สุด เมื่อผู้ติดเชื้อทนต่อการรักษาด้วยยาต้านวัณโรคได้ ผู้ติดเชื้อที่มีซีดีสี่ 100-350 เซลล์/ลบ.มม.
ควรเร่ิมยาต้านไวรัสท่ี 2 เดือนหลังจากเร่ิมการรักษาวัณโรค ควรชะลอการเร่ิมยาต้านไวรัส ในผู้ติดเช้ือท่ีมีซีดีส่ี มากกว่า
350 เซลล์/ลบ.มม. ร่วมกับมีการติดตามระดับซีดีสี่อย่างใกล้ชิด


