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Abstract

Severe acute liver injury (ALI) is mostly triggered by viral in-
fections and hepatotoxic drugs; however, it can also be seen
in systemic diseases. Hemophagocytic lymphobhistiocytosis
(HLH) is a rare, immune-mediated syndrome that presents as
a life-threatening inflammatory disorder affecting multiple
organs. Secondary causes occur mainly in the set of malig-
nancy, infection, and autoimmune disease, and are seldom
triggered by vaccination. Although liver involvement is com-
mon, presentation as severe ALl is rare. We describe a case
of a 65-year-old male with history of low-risk chronic lym-
phocytic leukemia and rheumatoid arthritis treated with
prednisolone who presented with persistent fever and jaun-
dice 1 week after COVID-19 vaccination. The diagnosis was
challenging given the predominant liver impairment, char-
acterized by hyperbilirubinemia, transaminases over 1,000
U/L, and prolonged INR, which prompted an extensive inves-

tigation and exclusion of autoimmune, toxic, and viral causes
of hepatitis. Laboratory workup revealed bicytopenia, hy-
perferritinemia, which together with organ failure and evi-
dence of hemophagocytosis in bone marrow suggested the
diagnosis of HLH. After excluding infectious etiologies, flare
of rheumatological disease, and the progression of hemato-
logical disease, HLH was diagnosed. He was successfully
treated with etoposide and corticosteroids, with dramatic
improvement of liver tests. After exclusion of other causes of
secondary HLH, the recent vaccination for COVID-19 was the
likely trigger. We report a case of double rarity of HLH, as it
presented with severe liver dysfunction which was probably
triggered by vaccination. In this case, the predominant liver
involvement urged extensive investigation of liver disease,
so a high index of suspicion was required to make an early
diagnosis. Clinicians should consider HLH in patients with
unexplained signs and symptoms of systemic inflammatory
response and multiorgan involvement, including severe liv-
er involvement as the first presentation.
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Lesao Hepatica Aguda Grave Devido a
Linfohistiocitose Hemofagocitica Secundaria: Caso
Clinico

Palavras Chave
Linfohistiocitose hemafagocitica - Lesdao hepatica aguda -
Hepatite

Resumo

Alesao hepaticaaguda (LHA) grave é desencadeada prin-
cipalmente por infecdes virais e hepatotdxicos; contudo,
pode ocorrer em condi¢cdes com envolvimento sistémi-
co. A linfohistiocitose hemofagocitica (LHH) é uma sin-
drome inflamatoria, rara, imunomediada, potencialmen-
te fatal, que pode afetar multiplos érgaos. A LHH secun-
ddria ocorre em contexto de neoplasias, infeces e
doencas autoimunes, podendo raramente ser precipita-
da pela vacinagao. Embora seja frequente o envolvimen-
to hepatico na LHH, a apresentacdo como LHA grave é
rara. Os autores descrevem o caso de um homem de 65
anos com historia de leucemia linfocitica cronica de baixo
risco e artrite reumatoéide sob prednisolona de 65 anos,
que se apresentou com febre persistente e ictericia uma
semana apos a primeira dose da vacina COVID-19. O diag-
nostico constituiu um desafio dado o envolvimento he-
patico predominante, caracterizado por hiperbilirrubine-
mia, transaminases acima de 1000 U/L e INR prolongado,
0 que condicionou uma extensa investigacao e exclusao
das causas autoimunes, téxicas, e virais de doenca hepa-
tica. A presenca de bicitopenia e hiperferritinemia, con-
juntamente com o desenvolvimento de faléncias de 6r-
gao e evidéncia de hemofagocitose na medula éssea su-
geriram o diagnostico de LHH. Apds exclusdo infecoes,
agudizacao da doenca reumatoldgica e progressao da
doenca hematoldgica, foi feito o diagnéstico de LHH.O
doente foi tratado com etoposido e corticosterdides com
sucesso, verificando-se uma melhoria dramatica das pro-
vas hepaticas. Apds a exclusao de outras causas de LHH
secundaria, a recente vacinacao foi assumida como pro-
vavel fator desencadeante. Relatamos um caso raro de
LHH, quer pela apresentacao com lesao hepdtica grave,
quer pela vacinacdo como presumivel desencadeante.
Neste caso, o envolvimento hepatico predominante pro-
moveu a uma investigacdao extensa da doenca hepatica,
tendo sido necessario um elevado indice de suspeicao
para um diagnéstico atempado. Os médicos devem con-
siderar o diagnostico de LHH em doentes com sinais e
sintomas de resposta inflamatéria sistémica, inexplica-
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dos que se acompanham por disfuncao multiorganica,
nomeadamente disfuncao hepatica grave como apre-

sentacao clinica. ©2023 The Author(s).
Published by S. Karger AG, Basel

Introduction

Acute liver injury (ALI) is characterized by an acute
abnormality of liver blood tests in patients without un-
derlying chronic liver disease, who develop liver-associ-
ated coagulopathy, but as opposed to acute liver failure
(ALF), without any change in level of consciousness [1].
Viral infections and hepatotoxic drugs are the most com-
mon causes of severe ALI [2]; however, these features can
be seen in various systemic disease processes [1].

Hemophagocytic lymphohistiocytosis (HLH) is a rare,
potentially life-threatening hyperinflammatory syn-
drome associated with signs and symptoms consequent
to extreme and ineffective immune activation [3-5]. HLH
may be due to primary or secondary causes. Secondary
causes result from acquired immune dysfunction in re-
sponse to infections, malignancies, autoimmune diseases,
and toxics; few case reports described HLH following ad-
ministration of vaccines [3].

The clinical presentation is heterogeneous and non-
specific and may even course with multiorgan failure [4].
Cardinal features are continuous high fever, cytopenias,
and hepatosplenomegaly [1]. Liver involvement is com-
mon; however, presentation with severe ALI/ALF is rare
[3], which can lead to delays in diagnosis and therapy ini-
tiation, with consequent fatal outcome. Since there is no
single diagnostic test, it is essential high index of suspi-
cion and the application of the HLH-2004 criteria [3].

Case Presentation

A 65-year-old Caucasian man presented with persistent high
fever (>39°C), myalgias, and jaundice 1 week after the first dose of
COVID-19 vaccine. His medical history was remarkable for a low-
risk chronic lymphocytic leukemia (CLL) (Rai 0, Binet A) with no
symptoms under active monitoring, rheumatoid arthritis previ-
ously on prednisolone (10 mg/day), and traumatic splenectomy.
There was no relevant epidemiological background.

Upon admission, on physical examination the patient was he-
modynamically stable, febrile (40°C), frankly jaundiced and a non-
painful hepatomegaly was detected; the remaining examination
was unremarkable, with no signs of encephalopathy, ascites,
chronic liver disease, active arthritis, mucocutaneous bleeding, cu-
taneous purpura, or enlarged lymph node. Initial blood investiga-
tions revealed bicytopenia, severe liver injury, and increased INR
with normal remaining coagulation (shown in Table 1). Periph-
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Table 1. Laboratory workup

Hemoglobin (g/dL) [13-17]

White blood cells (103/uL) [4.5-11.4]
Neutrophil (103/uL)
Lymphocytes (103/pL)

13.7

8.0

0.7 (3 months before: 5.8)
7.1 (3 months before: 8.3)

Platelets (103/uL) [150-350] 29

Peripheral blood smear

Coagulation tests

Predominance of mature lymphocytes
No schistocyte

INR [0.8-1.2] 1.7
aPTT (sec) [25.1-36.5] 27.5
Fibrinogen (g/L) [2-4] 1.2
D-Dimers (ng/mL) [<500] 478
Creatinine (mg/dL) [0.7-1.25] 0.89
Urea (mg/dL) [18-55] 50
AST (U/L) [5-34] 2,698
ALT (U/L) [<55] 1,962
GGT (U/L) [12-64] 542
ALP (U/L) [40-150] 338
TBil (mg/dL) [<1.2]/CBil (mg/dL) [<0.5] 6.42/5.78
LDH (U/L) [125-230] 996
Albumin (g/dL) [3.4-4.8] 2.7
C-reactive protein (mg/dL) [<0.5] 4.55

Procalcitonin (ng/mL)
Ferritin (ng/mL) [30-100]

0.5 (low probability for systemic infection)
>40,000.0

Erythrocyte sedimentation rate (mm/h) [<30] 2
Haptoglobin (mg/dL) [30-200] 146
Triglycerides (mg/dL) [<150] 360

AST, aspartate aminotransferase; ALT, alanine aminotransferase; GGT, gamma
glutamyltransferase; ALP, alkaline phosphatase; TBil, total bilirubin; CBil, conjugated

bilirubin.

eral blood smear showed predominance of mature lymphocytes.
Computed tomography chest-abdomen-pelvis excluded signs of
malignancy, enlarged lymph nodes, chronic liver disease, or biliary
obstruction.

Initial septic workup (urine examination and imaging tests)
ruled out infection; however pending the results of cultures, the
patient was on antibiotic therapy. After 72 h, he remained febrile
and developed organ failure: cardiovascular (systolic arterial pres-
sure <90 mm Hg requiring inotropic support) and respiratory
(PaO,/FiO,: 200-300 mm Hg requiring supplementary O,), so he
was admitted to the intermediate care unit. Cultures have proven
sterile, and extensive workup for liver disease was normal (shown
in Table 2). Further workup revealed high ferritin, LDH, and tri-
glycerides and low fibrinogen (shown in Table 1).

After excluding malignancy (normal computed tomography),
infections (negative cultures and normal wide virus panel), and
rheumatic disorder flare (no arthritis and normal complement, au-
toimmunity, and erythrocyte sediment rate), we considered HLH
diagnosis attending to the cytopenias, hyperferritinemia, and per-
sistent fever. An HLH score of 277 supported the diagnosis. At-
tending to organ failure, while we were waiting for the results of
the bone marrow aspirate, we started dexamethasone (10 mg/m?
daily) and first dosage of etoposide (150 mg/m?). Meanwhile, the
bone marrow aspirate showed hemophagocytosis, predominance
of mature clonal lymphocytes, and no signs of progression nor

Acute Liver Injury: Hemophagocytic
Lymphohistiocytosis

transformation to aggressive lymphoma. The patient continued
treatment with etoposide (150 mg/m? biweekly for 2 weeks, then
weekly) and dexamethasone (10 mg/m? daily for 2 weeks with pro-
gressive tapering).

Rapid clinical (apyrexia and reversal of all organ failures) and
liver improvement was observed (shown in Fig. 1), as well as neu-
trophil count and INR normalization. However, after 6 weeks of
therapy, the patient developed febrile neutropenia related to im-
munomodulatory therapy, so we discontinued etoposide and
started granulocyte colony-stimulating factor and broad-spectrum
antibiotic therapy. The patient remained neutropenic and ac-
quired a healthcare-associated pneumonia requiring intensive
care admission, there was a progressive worsening, and he died 8
weeks after admission.

Discussion

HLH results from uncontrolled activation of macro-
phages, natural killer cells, and T cells due to enhanced
antigen presentation [3,4]. This activation produces mas-
sive secretion of proinflammatory cytokines, a so-called
cytokine storm, that directly contributes to end-organ
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Table 2. Additional workup

A. Workup for liver disease
Infectious

A, B, C, and E hepatitis virus negative (including RNA-HEV non-detectable)

Microorganisms with liver tropism: anti-Leptospira interrogans, Borrelia burgdorferi, Ricketsia spp., Mycoplasma
pneumoniae, and Coxiella burnetii IgG and IgM negative; Huddleston reaction and Rose bengal negative

Autoimmune

IgG 94 (700-1,600), IgM 30 (40-230) mg/dL
ANA, AMA, LKM1, SMA, SLA, LC-1 negative

Metabolic/genetic

Alpha-1-antitrypsin: 300 (200-400) mg/dL

Ceruloplasmin: 27.8 (20-60) mg/dL, normal urinary copper

B. Workup for secondary causes of HLH
Infectious

Epstein-Barr virus, cytomegalovirus, herpes simplex virus 1/2, and herpes varicella-zoster: negative

Influenza, coxsackievirus, parvovirus, enterovirus, and SARS-CoV: negative

HIV 1,2: negative

Blood, urine, and sputum cultures: negative
Legionella pneumophila and Streptococcus pneumoniae urinary antigen test: negative
Other: IGRA, treponemic, and non-treponemic tests: negative

Autoimmune

Complement component: C3 and C4 — normal

Erythrocyte sedimentation rate (mm/h) [<30]: 2

Rheumatoid factor: positive

ENAs, ANCA, anti-double-strand DNA: negative

Neoplasia

Whole body CT scan without signs of malignancy or enlarged lymph nodes

Bone marrow aspirate/bone biopsy: predominance of mature lymphocytes and hemophagocytosis, no signs
of leukemia progression or lymphoma transformation

RNA, ribonucleic acid; HEV, hepatitis E virus; ANA, antinuclear antibodies; AMA, antimitochondrial antibodies; LKM1, liver kidney
microsome type-1; SMA, smooth-muscle antibody; SLA, soluble liver antigen; LC-1, liver cytosolic antigen; HIV, human immunodeficiency
virus; IGRA, interferon-gamma release assay; ENAs, extractable nuclear antigens; ANCAs, antineutrophil cytoplasmic antibodies; DNA,

deoxyribonucleic acid; CT, computed tomography.

damage and rapidly progressive multiorgan dysfunction
(4].

The etiology of HLH is classified into primary (genet-
ic) and secondary (reactive). In children, congenital de-
fects in cytotoxic T cell and natural killer cell function and
inflammasome dysregulation are described. Secondary
causes result from acquired immune dysfunction in re-
sponse to infections, malignancies, autoimmune diseases,
or other causes (e.g., drugs, vaccination, organ/stem cell
transplantation) [3, 6]. The underlying cause cannot be
identified in 20% of cases [6, 7].

CLL is a monoclonal lymphoproliferative disease that
results from the proliferation and accumulation of mor-
phologically mature but immunologically dysfunctional
B-cell lymphocytes [8]. HLH in the context of CLL has
rarely been reported, mostly due to chemotherapy and
CLL progression/transformation [9]. We emphasize that
our patient had no evidence of progression of CLL or
transformation into a more aggressive lymphoma. In
CLL, there is a continuous crosstalk between dysfunc-
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tional B and T lymphocytes [10, 11]. Disturbances in ap-
optosis of T cells, altered patterns of surface molecules of
T cells, and unbalanced cytokine environment (IL-10, IL-
6, 1L-4) were described in CLL [10], which might contrib-
ute to uncontrolled activation of the immune system. Sec-
ondary HLH may be induced by autoimmune disorders,
known as macrophage activation syndrome. Although
our patient had rheumatoid arthritis, there were no ar-
thritis nor analytical alteration suggesting flare.

Few case reports have described HLH following ad-
ministration of vaccines [7, 12-14] including after CO-
VID-19 vaccination [15-17], mostly in children with in-
herited variants of HLH-associated genes or immuno-
suppressed adults. We postulated that the uncontrolled
activation of the immune system resulted from an im-
mune response triggered by vaccination (time frame) and
an underlying immune defect (immunosuppression, ma-
lignancy). Dramatic proinflammatory responses have
been identified in some individuals following immuniza-
tion [18].
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Fig. 1. Analytical evolution.

The clinical presentation of HLH is mostly non-specit-
ic with an acute or subacute course [3]. The liver is one of
the most affected organs. ALT and AST elevations are
seen in ~85% of adult, mostly mild, and half of patients
have hyperbilirubinemia [6, 7]. ALI/ALF as presentation
is rare and usually occurs with concomitant organ failure
[19]. Liver histopathological features include sinusoidal
dilatation and hepatocellular necrosis [20]. Underlying
liver disease, infiltration of activated histiocytes and over-
production of cytokines are the putative mechanisms of
liver injury [21].

Pulmonary (42%), cutaneous (25%), and neurological
(25%) involvement are also frequent [3, 22]. To make the
diagnosis of HLH, the patient should meet five of the
eight diagnostic HLH-2004 criteria (shown in Table 3)
[23].

Acute Liver Injury: Hemophagocytic
Lymphohistiocytosis

Table 3. HLH-2004 diagnostic criteria

HLH-2004 diagnostic criteria (5 of the 8 criteria below)

1. Fever
2. Splenomegaly

3. Cytopenias (affecting >2 of 3 lineages in the peripheral blood)

Hemoglobin <90 g/L
Platelets <100 x 10%/L
Neutrophils 1.0 x 10%/L

4. Hypertriglyceridemia and/or hypofibrinogenemia
Fasting triglycerides >3.0 mmol/L (=265 mg/dL)

Fibrinogen <1.5 g/L

5. Hemophagocytosis in bone marrow or spleen or lymph nodes.

No evidence of malignancy
6. Low or no NK cell activity
7. Ferritin =500 ug/L
8.5CD25 >2,400 U/mL
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Cytopenias are the key laboratory markers of HLH.
Hyperferritinemia is the finding that most often (90%)
leads to suspicion of LHH [3, 23]. Hypertriglyceridemia
or hypofibrinogenemia is easily determined. Although
determination of soluble CD25 is helpful for diagnosis, it
is rarely available [23]. Finally, the demonstration of he-
mophagocytosis in bone marrow is helpful for diagnosis,
being also mandatory to exclude underlying malignant
disorders [23]. In our patient, beyond the signs of hemo-
phagocytosis in the bone marrow, there was no evidence
of CLL progression nor transformation to aggressive lym-
phoma, so five criteria were met.

The HScore [24], which includes clinical and labora-
tory parameters, supports the diagnosis. Our patient pre-
dicted HLH with 99% of probability, so we started thera-
py immediately, given the presence of organ failure. The
diagnosis of severe liver dysfunction induced by HLH is
challenging, particularly in the early phase of the disease,
as the presentation is non-specific, making it difficult to
distinguish it other causes of ALI [3].

The prognosis of adult HLH is poor, with mortality
rates ranging from 41 to 75% [3, 6, 19]. A delayed diag-
nosis is the limiting step toward a successful outcome,
including hyperinflammation control (corticosteroids
and etoposide) and treatment of the underlying cause,
based on HLH-2004 protocols [3]. Early suspicion sup-
ported by a high HScore allowed the timely institution of
successful treatment. The patient’s outcome was conse-
quence of neutropenia and respiratory infection. Some
authors recommend prophylactic antibiotic and antifun-
gal therapy and granulocyte colony-stimulating factor in
patients treated with T-cell depleting therapy [25], which
was not started as early as desirable in our patient. Addi-
tionally, there is growing evidence of polyvalent immu-
noglobulin in HLH treatment [23], specially in our pa-
tient, as CLL is associated with lower humoral immunity
and hypogammaglobulinemia.

HLH requires a high index of suspicion and should be
considered in patients with unknown cause of severe liv-
er dysfunction accompanied by sudden unexplained on-
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