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Macrophage activation syndrome presenting in a child with

concomitant systemic lupus erythematosus and HI'V
infection: A case report
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Abstract

Macrophage activation syndrome (MAS) is a life threatening complication of several autoimmune diseases.
Systemic lupus erythematosus (SLE) is infrequently reported in association with HIV; the incidence of MAS in
coexistence of SLE and HIV is extremely rare. Herein, we report a case of SLE coexisting with HIV infection in a child
manifesting as MAS. A 13-year-old girl diagnosed with a congenital HIV infection, undetectable viral load, presented
with fever and edema for 2 weeks. Physical examination revealed a body temperature of 39.5°C, puffy eyelids and
splenomegaly. Her complete blood count showed hemoglobin at 10.8 ¢/dL, WBC 1,600 /mm?’ (absolute neutro-
phil count 660/mm?®) and platelets 57,000/mm?. Further investigations revealed hyperferritinemia (31,132.3 ng/
mL), hypofibrinogenemia (130.6 mg/dL), hypertriglyceridemia (537 mg/dL) and increased hemophagocytic activity
in bone marrow. Her blood urea nitrogen and creatinine were 61.4 and 2.58 mg/dL, respectively. Autoimmune
profiles (ANA and anti-dsDNA) were positive with high titers; hypocomplementemia (C3 and C4) was observed. A
kidney biopsy was compatible with lupus glomerulonephritis class IV. She was diagnosed as MAS with SLE and
subsequently treated with HLH-2004 treatment protocol consisting of IVIG, dexamethasone and etoposide. She
did not respond to treatment and died of multiple organ failure 10 days after initiation of treatment. Macrophage
activation syndrome in concomitant systemic lupus erythematous and HIV infection is serious condition and can be
fatal. Physicians taking care of children with HIV infection should be vigilant regarding these conditions, particularly

in those presenting with prolonged fever and deterioration of organ function.
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Introduction

Macrophage activation syndrome (MAS) is a
complication of several autoimmune diseases. It is a
life threatening hyperinflammatory syndrome caused
by hypercytokinemia. The incidence of MAS associ-
ated with systemic lupus erythematous (SLE) is about
0.9 - 4.6%." The coexistence of human immunodefi-
ciency virus (HIV) infection and SLE is rare, and MAS
in coexistence of SLE and HIV is extremely rare. We
report a rare concomitant case of SLE and HIV
infection in a child, manifesting as MAS, refractory to

treatment.

Case report

A 13-year-old Thai girl presented with fever
and edema for 2 weeks. She was diagnosed with HIV
infection since 3 years of age. She was initially treated
with azidothymidine, lamivudine and nevirapine then
switched to tenofovir, efavirenz and lamivudine due
to anemia. She was considered to have good drug
adherence; her viral load was less than 20 copies
and CD4 count was 285/mm”. Six months prior to
admission, she had periorbital swelling in the morning;
tenofovir was changed to stavudine due to proteinuria.
Two weeks prior to admission, she developed fever,
dyspnea and generalized edema. She was admitted
to a provincial hospital for evaluation of fever and
dyspnea. She was treated with intravenous ceftriaxone
and then given piperacillin-tazobactam and merope-
nem, respectively. There was no identifiable source
of infection. On the eighth day after admission, she
developed bilateral pleural effusion and anemia. She
was referred to our hospital for further investigation.
The clinical examination gave a body temperature of
39.5°C, periorbital edema, decreased breath sound
in the left lung, pitting edema at pretibial area and
splenomegaly. Hematological investigations revealed
hemoglobin at 10.8 g/dL, WBC 1,600/mm’ (absolute
neutrophil count 660/mm?), platelets 57,000/mm?and

a reticulocyte count of 0.56%. Peripheral blood smear
showed some spherocytes. The direct antiglobulin
test was positive 2+ and lactate dehydrogenase was
788 U/L. Our biochemical investigation revealed
BUN 61.4 mg/dl, creatinine 2.58 mg/dl, serum
sodium 131 mmol/|, potassium 4.3 mmol/|, chloride
105 mmol/l, bicarbonate 18.6 mmol/l, calcium
7.2 mg/dl, magnesium 1.3 mg/dl and phosphate
5.1 mg/dl. The liver function test showed total pro-
tein 4.7 ¢/d\, albumin 1.8 g/dl, globulin 2.9 g¢/dl, total
bilirubin 0.37 mg/dl, direct bilirubin 0.26 me/dl,
indirect bilirubin 0.11 mg/dl, AST 59 U/L, ALT 9 U/L,
ALP 362 U/L and GGT 517 U/L. Urine analysis revealed
protein 3+, erythrocyte 4+, RBC 20-30/HPF; urine
protein/creatinine ratio was 12.88.

Further investigations displayed levels of
hyperferritinemia (31,132.3 ng/mL), hypofibrinogen-
emia (130.6 mg/dL), hepertriglyceridemia 537 mg/dL
and increased hemophagocytic activity in bone
marrow (Figure 1). PT and aPTT were 11.5 and
37.9 seconds, respectively. She was diagnosed with
hemophagocytic lymphohistiocytosis (HLH), according
to the hemophagocytic lymphohistiocytosis criteria.”
The computer tomography of chest and whole
abdomen revealed diffuse reticular infiltration in both
lungs with bilateral pleural and pericardial effusion,
splenomegaly, enlargement of both kidneys, and
diffuse edema of bowel wall. Thoracocentesis was
performed and the pleural fluid analysis was classified
as transudate by Light’s criteria.” Additional investiga-
tions to identify the infectious causes associated with
HLH were done including hemoculture for bacteria
and fungus, sputum for acid fast bacilli staining and
culture for mycobacteria, and anti-Ebstein-Barr viral
capsid antigen IgG and IgM: all were negative. Immu-
nological screening was positive for ANA (Homogenous
pattern >1:5,120), anti-dsDNA (>1:640). Serum C3 and
C4 complement factors were low, 0.27 ¢/L and 0.09
g/L, respectively. Renal biopsy was compatible with

lupus nephritis class IV (Figure 2 and 3).
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Figure 1 Bone marrow aspiration shows hemophagocytosis consistent with macrophage activation syndrome.

Figure 3 The glomerulus shows electron dense deposits in subepithelium, subendothelium and mesangium.

She was subsequently treated with IVIG, protocol.” She did not respond to given treatment and
etoposide and pulse methylprednisolone for three died of multiple organ failure 10 days after initiation

days then switched to dexamethasone as per HLH of treatment.
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Discussion

Hemophagocytic lymphohistiocytosis was
first described by Farquhar and Claireaux.” HLH is
fatal and arduous to diagnose. HLH pathogenesis is
when a defect in inflammatory signals occurs, resulting
in uncontrollable hypercytokinemia, ultimately
leading to end-organ damage.” HLH is classified
into primary and secondary HLH. The latter may
develop as a complication of infection, malignancy,
post-allogeneic hematopoietic stem cell transplantation
and autoimmune disease.’ Viral pathogens are
notoriously known as a cause of infectious associated
HLH, especially Epstein-Barr virus (EBV). HIV infection is
also found associated with HLH." The manifestations
of HIV-associated HLH are not different from those of
other virally associated HLH.7 Interestingly, those who
developed HIV-associated HLH tend to have higher
viral loads, co-commitment opportunistic infections
or underlying of malignancies such as lymphoma.’

The term macrophage activation syndrome
(MAS) is specifically reserved for secondary HLH
resulting from autoimmune disease. MAS is commonly
associated with juvenile idiopathic arthritis and
to a lesser extent with SLE; the incidence of MAS
associated with SLE is rare, about 0.9-4.6%." The
criteria for diagnosis of MAS is different from that of
HLH, i.e. the evidence of hemophagocytosis is not
required for MAS diagnosis given that it may delay
diagnosis.® There are several signs and symptoms
of MAS including high fever, hepatosplenomegaly,
mucocutaneous bleeding, and central nervous
system dysfunction. Occasionally, renal, pulmonary
and cardiac involvement has been reported.” The
most common precipitating factor is inter-current viral
infection, especially EBV infection." In this case, there
was no identifiable infectious organism. However,
we cannot exclude other obscure viral pathogens.
Although both HIV infection and SLE can cause HLH,
SLE appeared to be the culprit since the clinical
features revealed active SLE while her HIV infection

was well under control.

The incidence of autoimmune disease
in those with HIV infection is higher than that in
the normal population."" However, highly active
antiretroviral therapy (HAART) seems to be the pivotal
factor determining the types of autoimmune disease.
HAART lowered the incidence of several types of
autoimmune disease including SLE, Sjégren syndrome,
psoriasis, rheumatoid arthritis, scleroderma, polymyositis,
and Hashimoto's thyroiditis while it increased the
incidence of autoimmune haemolytic anaemia.'’ The
imbalance between CD4+ T and CD8+ T cells and
the molecular mimicry between HIV and self-antigens
are considered to be the possible mechanism."”
In our case, she developed severe SLE despite being
treated with HAART,; the possible explanation is that
she had a congenital HIV infection which might have
prolonged immune deregulation versus those with
non-congenital infection. Interestingly Strauss et al.
also report the case series of glomerular disease in
patients with congenital HIV infection." Cumulatively,
these may explain why our patient had severe lupus
nephritis.

Treatment of HLH is based on the HLH
2004 protocol consisting of IVIG, cyclosporin,
dexamethasone and etoposide. The mortality rate of
SLE-associated MAS is high, ranging from 5-12.5%"°
despite treatment. With our patient, she did not
receive cyclosporine due to severe acute kidney
injury. On top of that, the immune deregulation due
to her perinatal HIV infection may have potentiated
her disease activity ultimately resulting in a fatal

outcome.

Conclusion
In conclusion, physicians taking care of
patients with HIV infection should be vigilant regarding
the increased incidence of autoimmune disease. MAS
should be suspected in those who have underlying
autoimmune disease and subsequently develop fever
and deterioration of organ function. Urgent treatment

is required in those suspected MAS cases.
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