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ABSTRACT

Hemophagocytic lymphohistiocytosis (HLH) is a rare and potentially fatal clinical and histological entity. Macrophage Activation

Syndrome (MAS) is an HLH secondary to rheumatic and autoimmune diseases. Secondary MAS in systemic lupus erythema-

tosus (SLE) is underdiagnosed. Its treatment is not yet standardized. The treatment of MAS in the context of SLE primarily

involves corticosteroids and immunosuppressants, with the potential addition of Intravenous Immunoglobulins (IVIG) and bi-

ological treatments for refractory cases. Early detection and prompt intervention are crucial to reduce associated mortality. The
presence of infection worsens the patient's prognosis. The coexistence of SLE and hepatitis B during MAS is rarely described in
the literature, and its management remains debated. We report the case of a 42-year-old Malagasy woman presenting with SLE
complicated by MAS at the time of diagnosis, associated with viral hepatitis B.

1 | Introduction

Hemophagocytic lymphohistiocytosis (HLH) is an aggressive
life-threatening disease that involves uncontrolled activated
lymphocytes and macrophages that secrete excessive cytokines
[1]. HLH can be primary due to a genetic abnormality or sec-
ondary (SHLH) to a chronic rheumatic disease or autoimmune
diseases, an infection, or cancers. According to Kagar et al., sec-
ondary HLH appears to be more frequent than primary HLH
[1]. Viral infections, including cytomegalovirus and herpes sim-
plex virus, are common causes of SHLH [2, 3]. Viral hepatitis B
is an extremely rare cause of sHLH [4] Macrophage activation
syndrome (MAS) includes HLH secondary to chronic rheumatic

diseases and autoimmune diseases [5]. MAS secondary to
Systemic Lupus Erythematosus (SLE) is rare, with an incidence
ranging from 0.9% to 4.6% [6]. The occurrence of MAS at the
time of diagnosis is extremely rare [7]. The HLH-2004 protocols
are the standard guidelines for the treatment of HLH, combin-
ing chemotherapy and immunotherapy with agents such as
etoposide, dexamethasone, and cyclosporine A. These protocols
have significantly improved patient survival, although toxicity
and risk of infections remain major [8-10]. This protocol was
also effective for the treatment of sHLH secondary to viral hep-
atitis B [4]. We report the case of a 42-year-old Malagasy woman
presenting with SLE complicated by MAS at the time of diagno-
sis, associated with viral hepatitis B.
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Summary

« Our patient's complex clinical presentation underlines
the difficulty of managing MAS-SLE and the need for
multidisciplinary management.

« This case report could be considered as additional data
on secondary MAS at the time of diagnosis of SLE.

« Identification of elevated ferritin levels should be re-
garded as a warning sign, requiring urgent investiga-
tion for the diagnosis of MAS-SLE.

2 | Case History

Our 42-year-old patient was admitted to the rheumatology de-
partment in November 2022 for further management of febrile
polyarthralgia and pancytopenia. Her history included 5 preg-
nancies, 4 parities, and 0 abortions, with pregnancy terminated
at 21 amenorrhea weeks. She had no other particular personal
or family history.

For about a month, her history was characterized by a fever as-
sociated with asthenia and inflammatory polyarthralgia (small,
medium and large joints), without deformity. She subsequently
reported chest pain, a productive cough with whitish sputum,
predominantly nocturnal, progressively worsening exertional
dyspnea, and edema of the lower limbs.

Clinical examination on admission revealed temperature at
37.2°C, tachycardia at 110 beats/min, arterial hypertension
at 180/100mmHg, and altered general condition with asthe-
nia, SPI 3, and anorexia. She reported intermittent acrosyn-
drome of the hands and feet with no ulcer complications.
Rheumatological examination revealed no true synovitis or
tenosynovitis. Abdominal and cardiac examination revealed
painful hepatomegaly, turgidity of the jugular veins, hepato-
jugular reflux, and bilateral, soft, painless, bucketing edema of
the lower limbs. There was no evidence of deep venous throm-
bosis. Pleuropulmonary examination revealed a dullness and
abolition of vesicular breath sounds, particularly on the right.
Abdominal examination suggested mild ascites, with no sple-
nomegaly. Mucocutaneous examination revealed no particular
abnormalities. The lymph nodes were free.

Pre-admission laboratory tests revealed moderate pancyto-
penia, biological inflammatory syndrome, elevated D-dimer,
hyper-creatininemia, hypertriglyceridemia, and normal liver
function tests. Table 1 summarizes the laboratory tests before
and during hospitalization.

3 | Methods: Differential Diagnosis, Investigations
and Treatment

Faced with these chronic multi-systemic clinical presentations
and laboratory findings associating altered general condition,
inflammatory polyarthralgia, intermittent acrosyndrome, pol-
ysseritis (ascites, pleurisy and probably pericarditis), pancyto-
penia, and biological inflammatory syndrome, the diagnostic
hypotheses evoked were a relapsing dysimmune disease, a

severe infection, or a hematological malignancy. Biological tests
confirmed the persistence of the abnormalities found prior to
admission (Table 1).

Additional laboratory tests revealed (Table 1): polyclonal hyper-
gammaglobulinemia, hypoalbuminemia, hypoprotidemia, hy-
ponatremia, 24 h proteinuria at 0.65g, ferritinemia at 2675.56 ng/
mL, normal prothrombin levels, activated partial thromboplas-
tin time at 53.7s. The Hbs Antigen was positive. The viral load
could not be measured due to financial constraints. Other mi-
crobiological tests hepatitis B serology, HIV serology, acid-fast
bacilli (AFB) search in sputum, COVID-19 polymerase chain
reaction (PCR) were negative. The anti-nuclear antibody assay
was positive at 1280, speckled, and anti-native DNA at 3801U/
mL. Myelogram showed a rich marrow with cell lysis and nu-
merous macrophages. Chest X-ray revealed a right pleural ef-
fusion of moderate size and cardiomegaly with a cardiothoracic
index of 0.6. Transthoracic echocardiography showed a 13.2mm
non-compressive pericardial effusion and dilated heart disease
of ischemic origin, with a left ventricular ejection fraction of 35%.

At the end of this long investigation, we concluded to a mac-
rophagic activation syndrome on the basis of HLH criteria in
2004 corresponding to 5 positives criteria out of 8 criteria (a
fever, pancytopenia, hypertriglyceridemia, hyperferritinemia
and presence of hemophagocytosis on myelogram) and a high
HScore of 204, that is, a probability of 86 to 93%, secondary
to active SLE with a SLEDAI 21 score meeting the criteria for
EULAR/ACR classification in 2019, associated with viral hepa-
titis B whose activity could not be specified.

4 | Conclusion and Results: Outcome and
Follow-Up

After a multidisciplinary consultation meeting, pulse methylpred-
nisolone therapy at a dose of 2mg/kg/d was started on day 21 of hos-
pitalization. This treatment was combined with LAMIVUDINE
150mg/d. Unfortunately, the patient died on day 2éme of the corti-
costeroid treatment following multivisceral failure.

5 | Discussion

We report a case of a patient diagnosed with SLE with fever, leu-
kopenia, thrombocytopenia, pleurisy, pericarditis, polyarthritis,
and renal involvement with 24-h proteinuria of 0.65g/L [11], pos-
itive antinuclear antibodies, and anti-DNA antibodies with high
activity since the SLEDAI score was 21 [12]. Our patient meets
the 2019 ACR/EULAR criteria for SLE [13] with a score of 18.
The SLE is associated with viral hepatitis B whose activity could
not be determined and complicated by MAS. Macrophagic acti-
vation syndrome secondary to SLE is rare. Its prevalence is es-
timated at 0.9% to 4.6%. The diagnosis of MAS associated with
SLE remains a challenge for the clinician, as MAS shares certain
clinical and biological features similar to relapsing SLE [14-16].
Hyperferritinemia is considered the main significant parameter
to distinguish between the two, with a sensitivity and specificity
of approximately 100% [17]. It should alert clinicians to conduct a
thorough and urgent investigation [6]. MAS rarely occurs at the
onset of SLE [7]. Only Wang et al. reported that MAS was present
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TABLE1 |

Summary of laboratory test results before and during hospitalization.

Paraclinical examinations

1month before hospitalization

During hospitalization

Hemogram Hemoglobin: 8.9 g/dL Hemoglobin: 8.9g/dL
White blood cells: 2.80G/L White blood cells 3.28G/L
Platelet: 103G/L Platelet 83G/L
Erythrocyte Sedimentation Rate 99mm 85mm
C-reactive protein (CRP) 62mg/L 96 mg/L
Creatinine 159 umol/L 141 umol/L
Aspartate Aminotransferase (AST) 84U/L
Alanine Aminotransferase (ALT) 90U/L
Triglycerides 2.89g/L 241g/L
D-Dimer 9300ng/mL —
Liver check-up Normal Normal

Blood ionogram

Ferritin

Blood protein electrophoresis

24-h proteinuria

Prothrombin levels

Activated partial thromboplastin time
Hepatitis B serology

Hepatitis C serology

HIV serology

RT-PCR COVID-19

Septum examination acid-fast bacilli
Antinuclear antibody

Anti-native DNA

Myelogram

Natrémie: 121 mmol/L
Kaliémie: 4.9 mmol/L

2675.56ng/mL

Hypergammaglobulinémie polyclonale
Albuminémie: 13.42g/L
Proprotidémie: 43g/L

0.65g/24-h
100%
53.7
Hbs Antigen Positive
Négative
Négative
Négatif
Négative
1280, speckled
380 UI/ml

Rich marrow, presence of cell lyses
and numerous macrophages

at the onset of SLE in 54.65% of cases. The 2004 HLH diagnostic
and therapeutic recommendations proposed diagnostic criteria
with 8 items including fever, splenomegaly, bicytopenia, hyper-
triglyceridemia and/or hypofibrinogenemia, hemophagocyto-
sis, low/absent NK cell activity, hyperferritinemia, and elevated
levels of soluble interleukin-2 receptors. The diagnosis of HLH
is made when the patient meets 5 of the 8 criteria [9]. These diag-
nostic criteria were found to be inappropriate for sHLH and dif-
ficult to apply in routine practice. In 2014, Fardet et al. proposed
a scoring system called the HScore for sHLH, with the probabil-
ity increasing with the score [18]. The elements included in the
calculation were underlying immunosuppression, temperature,
organomegaly (splenomegaly or hepatomegaly), the number of
cytopenias, ferritin (ng/L), triglycerides (mmol/L), fibrinogen
(g/L), AST (U/L), and hemophagocytosis on bone marrow exam-
ination. For example, a score above 250 indicates a probability

of sHLH greater than 99%. Our patient met both the 2004 HLH
criteria and had an HScore of 204, corresponding to a probabil-
ity of 88%-93% of MAS. The positive serology for Hbs Antigen
in our case is a confounding factor for the diagnosis of MAS-
SLE. Indeed, viral infection is also a frequent cause of sHLH.
However, viral hepatitis B is an extremely rare cause of sHLH
[4]. Furthermore, viral infection could be a triggering factor or
a complication of SLE [14-16, 19, 20]. It should be systematically
screened before initiating immunosuppressive treatment [21]. In
our case, viral hepatitis B was diagnosed in this context. To our
knowledge, the association of two triggering factors for sHLH, as
in our patient, is very rarely described. Wang et al. reported coin-
fection with MAS-SLE in 25% of cases [22]. The association of
MAS-SLE and hepatitis B is exceptional [4]. Zeng et al. reported
MAS-SLE induced after 19 months of treatment for chronic viral
hepatitis B with anti-TNF alpha [23]. Management of secondary
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MAS requires a multidisciplinary approach. It involves two com-
ponents: symptomatic treatment and treatment of the causative
agent. The HLH-2004 protocols are the standard guidelines for
the treatment of HLH, combining chemotherapy and immuno-
therapy with agents such as etoposide, dexamethasone, and cyc-
losporine A. These protocols have significantly improved patient
survival, although toxicity and risk of infections remain major
concerns [9]. This protocol was also effective for the treatment of
sHLH secondary to viral hepatitis B [4] In MAS-SLE, the efficacy
of corticosteroids has been demonstrated in around two-thirds
of cases, while immunosuppressive therapy has been proposed
in the most severe forms and in cases of severe visceral involve-
ment. Monoclonal antibodies are used in refractory forms [14-16,
19, 20, 24]. Some studies have shown that a combination with
ETOPOSIDE or immunoglobulin may be beneficial [25, 26]. In
the presence of even latent infection, antibiotic or antiviral treat-
ment is proposed. In this case, immunosuppressive therapy is
started at the same time as the infection is treated [19, 21]. In
our case, treatment with intravenous corticosteroids combined
with antiretroviral therapy was initiated after 21days of hospi-
talization, a long diagnostic delay that testifies to the difficulty
of diagnosis. For Zang et al. the initial treatment was an intrave-
nous pulse of methylprednisolone at 200mg per day for 5days,
followed by a combined treatment of etoposide (100 mg x3/week,
accumulated 1000mg), cyclosporine (50mg, bid), cyclophospha-
mide (200mg, qw), and entecavir with a favorable outcome [23].
Despite advances in the treatment of SLE, the vital prognosis
of patients with MAS-SLE is guarded. In-hospital mortality re-
mains high. Cohen et al. [25] in 2018 and Ahn et al. [27] in 2017
reported a death rate of 19% and 13% respectively for MAS-SLE
versus 3% SLE without MAS. Several factors associated with poor
prognosis were described, namely age greater than 50years, pro-
found cytopenia, ferritinemia greater than 50,000ug/L, occur-
rence of disseminated intravascular coagulation, infections, high
CRP, high SLEDAI score, low albumin level [14, 15, 24, 27]. Our
patient had most of these factors. The longer delay in diagnosis
and hepatitis B contributed to our patient's fatal outcome.

6 | Conclusion

The clinical presentation of MAS-SLE is polymorphous. Its
course is potentially fatal. Multidisciplinary management of the
affected organs will increase the patient's chance of survival.
Identification of elevated ferritin levels should be regarded as a
warning sign, requiring urgent investigation for the diagnosis
of MAS-SLE.
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