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Immune reconstitution inflammatory syndrome is typically
seen in human immunodeficiency virus—seropositive patients
who commence antiretroviral therapy. In patients who ex-
perience this syndrome, the immune system’s reconstitution
leads to a response directed against pathogens or autoanti-
gens. We report, to our knowledge, the first case of auto-
immune hepatitis caused by immune reconstitution.

Initiation of antiretroviral therapy can cause immune recon-
stitution inflammatory syndrome (IRIS). IRIS is an inflam-
matory response to pathogens present in the host, most com-
monly Mycobacterium tuberculosis, Mycobacterium avium
complex, Cryptococcus species, Histoplasma capsulatum, Toxo-
plasma gondii, Pneumocystis jiroveci, cytomegalovirus, herpes
viruses, and JC virus. Increases in aminotransferase levels may
be seen after the initiation of antiretroviral therapy in HIV-
seropositive patients with underlying hepatitis B or C virus
coinfection. However, the robust immune response may also
be directed at autoantigens. The induction of autoimmune dis-
eases has been reported to occur as part of IRIS. For instance,
autoimmune thyroid disease, sarcoidosis, and autoimmune ar-
thritities have been reported in HIV-seropositive patients who
start antiretroviral therapy [1-3]. Unlike pathogen-mediated
IRIS, the precise autoantigens that trigger IRIS are unknown.
However, autoimmunity likely results from disruption in pe-
ripheral tolerance in a genetically susceptible host [4]. Here,
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we report a case of autoimmune hepatitis as a manifestation
of IRIS.

Case report. A 44-year-old African American woman with
HIV infection, a CD4 cell count of 269 cells/mm?, and an HIV
load of 4927 copies/mL commenced antiretroviral therapy
(with tenofovir, emtricitabine, and efavirenz) in April 2005,
when her alanine aminotransferase (ALT) level was 26 U/L and
her total bilirubin was 0.3 mg/dL. Her HIV load decreased to
<50 copies/mL, and by September 2005, her CD4 cell count
had increased to 526 cells/mm’.

Her past medical history was notable for Graves disease,
which was diagnosed on the basis of the patient’s hyperthy-
roidism and exophthalmos. She had been treated with radio-
active iodine in 1999. Since then, she had received maintenance
treatment with levothyroxine, with a normal free T4 level. She
was not taking any over-the-counter medications or herbs.

The patient drank 0-2 alcoholic beverages per month and
had no history of drug use. She contracted HIV though het-
erosexual sex with a previous long-term partner. The patient
had not been sexually active since receiving her diagnosis of
HIV infection. Her family history was significant for Graves
disease in her mother. There was no family history of liver
disease.

In September 2005, the patient’s ALT level was 26 U/L, and
her total bilirubin level was 0.3 mg/dL. On 18 January 2006,
her ALT level was 245 U/L, and her total bilirubin level was
0.4 mg/dL. Antiretroviral therapy was discontinued, but her
aminotransferase levels continued to increase. On 3 March
2006, her ALT level was 940 U/L and her total bilirubin was
2.1 mg/dL (figure 1).

The patient’s physical examination was remarkable for find-
ings of icteric sclera and mild exophthalmos. No lymphade-
nopathy was found. There were no thyroid abnormalities noted.
The liver span was 11 cm in the midclavicular line, with mild
tenderness along the entire palpable liver edge. There was no
shifting dullness, and no spleen tip was palpated. She had no
asterixis or any signs or symptoms of encephalopathy. No spider
angioma was identified.

The patient’s other pertinent laboratory findings included
the following laboratory values: international normalized ratio,
1.5; albumin level, 3.7 g/dL; antinuclear antibody titer, 1:160;
anti-smooth muscle antibody titer, 1:160; and IgG level, 2640
mg/dL. Test results were negative for antibodies to hepatitis
viruses A, B, C, and E; serologic test results were negative for
cytomegalovirus and Epstein bar virus; and hepatitis B and C
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Figure 1. Graphic representation of CD4 cell count, alanine amino-
transferase (ALT) level, and total bilirubin level in response to antiretroviral
therapy (ART) and steroid therapy.

viral loads were undetectable. The patient’s ceruloplasmin, renal
function, and platelet counts were all normal.

Liver biopsy demonstrated panlobular hepatitis, with lobular
disarray, multifocal bridging necrosis, focal pan-acinar necrosis,
and lobular collapse (figure 2). The inflammatory infiltrate pre-
dominantly included lymphocytes. Plasma cells were also pre-
sent, with a small number of eosinophils. The results of an
immunohistochemical stain for cytomegalovirus and in situ
hybridization for Epstein-Barr virus—encoded RNA were
negative.

Given the liver biopsy results, laboratory values, and positive
antinuclear antibody and anti-smooth muscle antibody, a di-
agnosis of autoimmune hepatitis was made. The patient had

an autoimmune hepatitis score of 22; a score >15 indicates
definite autoimmune hepatitis [5]. She responded to predni-
sone (60 mg per day), with a prompt decrease in her ALT level
to 369 U/L on 16 March 2006 (figure 1). As is usually seen in
severe acute liver injury, the improvement in the bilirubin level
lagged behind the improvement in the ALT level. Therefore,
on 21 March 2006, the bilirubin level reached a peak of 17.9
mg/dL, whereas the ALT level had decreased to 226 U/L. Once
her bilirubin level had decreased to 2 mg/dL (on 21 April 2006),
the patient initiated azathioprine therapy. Her prednisone dose
was tapered as her azathioprine dosage was increased to 150
mg per day (2 mg/kg per day).

When the patient’s prednisone dose was tapered to 2.5 mg,
she developed a minor flare, during which her ALT level in-
creased to 48 U/L. Her prednisone dose was increased to 10
mg, and this flare resolved. After the mild flare, her azathioprine
dosage was increased to 200 mg per day (2.5 mg/kg per day),
and her prednisone dose was once again tapered. In May 2006,
the patient restarted the identical antiretroviral therapy regimen
(tenofovir, emtricitabine, and efavirenz), without event. Her
CD4 cell count increased from 183 to 415 cells/mm’.

Discussion. RIS is typically seen in HIV-seropositive pa-
tients who commence antiretroviral therapy. During IRIS, re-
constitution of the immune system is accompanied by a re-
sponse directed against pathogens or autoantigens. This is, to
our knowledge, the first reported case of autoimmune hepatitis
triggered by immune reconstitution in an HIV-seropositive pa-
tient. The patient had compelling evidence of autoimmune
hepatitis, including characteristic histologic findings, a prompt
response to corticosteroid therapy, and a history of autoim-
mune disease. Her minor flare in the ALT level with withdrawal
of steroids and her ability to tolerate reintroduction of the
identical antiretroviral regimen further supported the diagnosis
of autoimmune hepatitis over drug-related hepatotoxicity or
infection with an undisclosed pathogen.

Interestingly, a case of autoimmune hepatitis was reported

Figure 2. A, Liver biopsy demonstrating panlobular hepatitis with bridging necrosis. A necroinflammatory septum links a central vein (right) with
an expanded portal area (left). Original magnification, X 100. B, High-magnification view of the inflammatory infiltrate in the periportal region showing
a mixture of inflammatory cells, including occasional clusters of plasma cells (right). Original magnification, X<400. C, Reticulin stain demonstrating
collapse of the hepatic plates, with condensation of the reticulin fibers between the central vein (left) and portal tract (right). Original magnification,

X 200.
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in a patient who, 2 years later, received a diagnosis of HIV
infection, with a CD4 cell count of 216 cells/mm?’ [6]; this
patient had aminotransferase levels of 3—5 times the upper limit
of normal, an antinuclear antibody of 1:320, an elevated 1gG
level, and a liver biopsy showing minimal focal periportal in-
flammation and moderate steatosis. Initiation of antiretroviral
therapy normalized his aminotransferase levels within 3
months. The authors hypothesized that HIV infection itself was
responsible for triggering autoimmune hepatitis through mo-
lecular mimicry. Although this is an intriguing hypothesis, given
the paucity of inflammation in the liver biopsy specimen, it is
difficult to conclude that this patient had autoimmune
hepatitis.

The precise mechanism causing the emergence or unmasking
of autoimmune conditions in HIV-positive patients who com-
mence antiretroviral therapy remains unclear, but it is likely to
be related to loss of peripheral tolerance. The thymus should
eliminate all autoreactive T cells [4]. However, if autoreactive
T cells escape central tolerance induction, then peripheral tol-
erance should be achieved though costimulatory molecules on
antigen-presenting cells or through suppression by T regulatory
cells. We hypothesize that, with the resurgence of CD4 help in
our patient, there was unmasking of a CD8 cell response to
autoantigens. In addition, it is possible that HIV infection may
have depleted CD4 T regulatory cells that were not replenished
sufficiently during immune reconstitution. Regardless of the
mechanism, the temporal relationship in this case appears to
be clear.

In summary, we have reported the first case, to our knowl-

edge, of autoimmune hepatitis to occur during immune re-
constitution in an HIV-infected person. Therefore, for clini-
cians who care for HIV-infected persons, autoimmune hepatitis
should be included in the differential diagnosis of increased
aminotransferase levels in patients during immune reconsti-
tution with antiretroviral therapy and should be considered to
be an additional clinical manifestation of IRIS.
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