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Background. Haemophagocytic lymphohistiocytosis (HLH) is a potentially life-threatening syndrome if not recognised and managed early.
It involves an uncontrolled pathological activation of the immune system, and it is either genetic or acquired. It presents with clinical and
laboratory features of severe inflammation. Early initiation of effective therapy may reduce mortality from 95% to 35%.

Objective. To raise awareness of HLH among healthcare professionals, particularly intensivists.

Methods. We report nine cases of secondary HLH seen at tertiary hospitals in Bloemfontein, South Africa.

Results. All patients presented with fever, hypertriglyceridaemia, hyperferritinaemia, transaminitis and cytopenia. Haemophagocytosis was
noted on bone marrow biopsy in 66.7% (1n=6/9) of the patients. More than one-third (44.4%; n=4/9) of the cases were triggered by a lymphoma,
44% (n=4/9) were associated with infection and 11% (n=1/9) were associated HIV. Finally, 11.1% (n=1) of the patients were triggered by an
underlying autoimmune disease. More than half (55.6%; n=5/9) of the cases had a fatal outcome.

Conclusion. A high index of suspicion may promote the accurate diagnosis of HLH in patients presenting with fever, transaminitis and unexplained
cytopenia.
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Contribution of the study. HLH is a rare, life-threatening condition that may be missed in the intensive care setting. This report emphasises the
importance of clinical suspicion, early diagnosis and appropriate intervention.

The first case of haemophagocytic lymphohistiocytosis (HLH) was

Table 1. Categorisation of underlying or contributing factors
described in 1939 by Scott and Robb-Smith.!"! After their patients had 4 Y =

to secondary/acquired HLH

initially been diagnosed with ‘atypical Hodgkin disease) they named the Category Specific causes

condition histiocytic medullary reticulosis.!"? It was later classified as a Infection-related HLH

type of malignant histiocytosis.” Altook et al.!*! described HLH as ‘a rare Viral Herpesviridae (Epstein-Barr virus,

disease of massive, dysregulated cytokine release and secondary multi- cytomeg.alovirus,. human herPeSVi.r‘}S 8,

organ failure [...] associated with high mortality’™ E;_rf:s SEnplexvirus)iiHIV; hepaitisB
HLH is classified according to aetiology, namely primary (genetic) Bacterial Staphylococcus aureus; Mycobacterium

or secondary (acquired).”’ Patients with primary HLH have an tuberculosis; Mycoplasma spp.

underlying genetic cause or a history of familial predisposition. These Fungal Candida spp.; Cryptococcus spp.;

underlying causes involve genetic mutations that eradicate proteins Aspergillus spp.

crucially required for normal function of cytotoxic T-cells and natural Malignancy-related HLH

killer (NK) cells.”! In 70 - 80% of cases, primary HLH occurs in infants Hae.matolqgical NK/T—ce}l Iymphopna; ORI LD

: malignancies leukaemia; Hodgkin lymphoma; plasma

and young children,” with symptoms presenting within the first cell myeloma

year of life, and 10% of cases diagnosed in the neonatal period.*!"! Other malignancies Prostate and lung cancer; hepatocellular

However, cases have been described in older children and adults.'! carcinoma

Secondary HLH occurs in the absence of a known genetic lesion and Autoimmune-related Systemic lupus erythematosus; seronegative

HLH spondyloarthropathies; systemic-onset

is triggered by an underlying condition resulting from a malignant, Sl e e e e b sl B

infectious, or autoimmune stimulus.!® The secondary causes of HLH . L )
HLH = haemophagocytic lymphohistiocytosis.

are summarised in Table 1. However, it is increasingly recognised that
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some patients with secondary HLH may have an underlying genetic
predisposition. 71!

The clinical features of HLH are characterised by the overstimulation
of macrophages and CD8* T lymphocytes. The cytokines that are produ-
ced by the macrophages lead to a persistent state of hypercytokinaemia
and a subsequent systemic hyperinflammatory syndrome. These cells
proliferate, migrate and infiltrate various organs, resulting in progressive
organ dysfunction and ultimately death. The liver, nervous system and
bone marrow are commonly involved.!'>!?

Apart from the fact that the diagnosis of HLH may be challenging,*'!
these patients are often gravely ill with rapid deterioration of their
condition," requiring admission to intensive care units (ICUs). Patients
presenting with a sudden onset of unexplained systemic inflammatory
response syndrom, including features of malaise, jaundice, fever,
generalised lymphadenopathy and hepatosplenomegaly, are highly
suspicious of having HLH.'® The Familial HLH Study Group of the
Histiocyte Society developed the criteria for the diagnosis of HLH!"'718I
that are shown in Table 2.

The presence of haemophagocytosis in bone marrow, spleen or lymph
nodes is the key pathological finding in HLH. However, diagnosis
does not depend on the presence of haemophagocytosis, as it has
not been consistently present in patients with documented HLH.'J
Haemophagocytosis is often a cyclical process and it may be absent on
the initial bone marrow investigation.!"”

HLH is associated with multi-organ involvement. As the liver is the
most commonly affected organ, it is problematic to diagnose HLH
in the absence of increased transaminases.'?’ Other features include
conjugated hyperbilirubinaemia, transaminitis leading to fulminant
liver failure, hypoalbuminaemia, hyponatraemia, elevated D-dimers
and lactate dehydrogenase, hypotension and renal or respiratory failure.
Central nervous system involvement is also possible.?

In addition to the underlying cause, the treatment of HLH depends
on the severity of the patient’s condition."” Based on the HLH-94
protocol proposed by the Histiocyte Society in 1994, induction
therapy of 8 weeks consists of etoposide (VP-16) at a dose of 150 mg/m?*
intravenously, given twice a week for the first 2 weeks and once a

Table 2. Histiocyte society HLH study group diagnostic criteria!!

Diagnostic criteria for HLH

A. Molecular diagnosis consistent with HLH
or
B. Fulfilment of 5 of the following 8 criteria:
1. Fever
Temperature >38.5 °C for >7 days
2. Splenomegaly
Spleen tip palpated >3 cm below left costal margin
3. Cytopaenia involving two or more cell lines
Haemoglobin <9 g/dL; or
Platelets <100 x 109/L; or
Absolute neutrophil count <1 x 109/L
4. Hypertriglyceridaemia and/or hypofibrinogenaemia
Fasting triglycerides >2 mmol/L; and/or
Fibrinogen <1.5 g/L
5. Haemophagocytosis in bone marrow, spleen, or lymph nodes
6. Low or absent natural killer cell activity
7. Serum ferritin >500 pg/L
8. Soluble CD25 (IL-2 receptor) >2 400 U/mL
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week for the remaining 6 weeks. Dexamethasone is administered
intravenously or orally, starting at a dose of 10 mg/m? daily and tapered
over 8 weeks. For patients with central nervous system involvement,
intrathecal methotrexate and hydrocortisone are also administered.**!

Allogeneic stem cell transplantation is required in patients with central
nervous system involvement, an HLH gene mutation and persistent
or relapsing secondary disease. Patients destined for transplant are
maintained on pulses of etoposide and dexamethasone combined with
cyclosporine.??! Stem cell transplant in patients with familial HLH
improves the 3-year survival rate from 0% to 50%, and is potentially
curative. Without treatment, the prognosis of genetic HLH is poor, with
a median survival rate of only 1 - 2 months.!")

HLH that is triggered by the Epstein-Barr virus (EBV) has been
found to have the worst outcomes, with mortality ranging from
25 - 100%.122%! Since the introduction of etoposide in the therapeutic
regimen, good results have been observed, especially when initiated
within the first 4 weeks of treatment. Active EBV infection with
>10 000 copies/pg of cellular EBV DNA can also be treated with
weekly rituximab for 1 - 4 weeks. The duration of treatment depends
on decreasing levels of EBV DNA.!"

The primary aim of this report was to raise awareness of HLH
among critical care physicians, since the early diagnosis and treatment
of HLH may affect the outcome of this condition.

Methods

We describe 9 cases of acquired HLH diagnosed over a 5-year period
(2012 - 2016) at 2 tertiary hospitals (Universitas Academic Hospital and
Pelonomi Tertiary Hospital) in Bloemfontein, South Africa. We describe
the patients’ clinical presentation, aetiology and outcome. All clinical
information was obtained from the hospitals’ computerised database
and patients’ clinical files. Approval to report these cases was obtained
from the Health Sciences Research Ethics Committee of the University
of the Free State (ref. no. UFS-HSD2017/0309).

Description of cases

All cases fulfilled the criteria for the diagnosis of HLH according to
the HLH Study Group diagnostic criteria.'"'”"®! The nine cases are
summarised in Table 3. The majority of the cases (88.8%; n=8/9) were
HIV-negative and 11.1% (n=1/9) were HIV-positive. A summary of the
full blood count results of all patients is documented in Table 3.

Case 1
A previously well 40-year-old male presented with night sweats, fever,
haemoptysis, abdominal distention and early satiety. The patient was
pale, pyrexial, had scleral icterus, palpable hepatosplenomegaly and
bilateral inguinal lymphadenopathy, and signs in keeping with a right
lower lobe pulmonary consolidation were noted. The liver enzymes
were suggestive of intrahepatic cholestasis. He was admitted and treated
for community-acquired pneumonia (CAP), but showed no response
to antibiotic therapy. His blood and urine cultures were negative. No
sputum culture could be obtained from the patient.

Treatment according to the HLH-94 protocol was initiated within
3 days of admission. The patient showed a good clinical response with
resolution of fever, but developed neutropaenic sepsis secondary to
etoposide on day 28 after admission and died. An EBV viral load of
274 000 copies/mL was determined during postmortem, and confirmed
that the viral infection was the trigger of HLH.
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Table 3. Presenting features and aetiology of HLH of nine patients in case series

Case number % fulfilling
1 2 3 4 5 6 7 8 9 HLH criteria
Gender, age (years) M, 40 M, 28 M, 57 18, 722 M, 16 M, 23 E 41 M, 14 M, 8
Fever: temperature >38.5°C Yes Yes Yes Yes Yes Yes Yes Yes Yes 100
Splenomegaly Yes Yes No Yes Yes Yes No Yes No 66.7
Hb (g/dL) ONI} 13.1 10.9 5.8 6.8 7.8 V22 9.9 4.0 55.6
(Normal 11.6 - 16.4)
Neutrophils (x10°/L) 0.36 0.99 2.48 4.15 0.53 1,74 0.59 0.81 21.04 55.6
(normal 1.6 - 8.3)
Platelets (x10°/L) (normal 22 72 162 32 28 23 126 75 133 66.7
186 - 454)
Haemophagocytosis present  Yes No Yes ND Yes Yes No Yes Yes *75.0
Triglycerides (mmol/L) 5.2 4.13 3.72 2.86 1.96 3.2 2.62 1.8 43 77.8
(Normal <1.7)
Fibrinogen (g/L) (normal 14 39 ND 5.0 3.8 1.5 7.4 2.3 ND 14.3
1.7 - 4.2)
Serum ferritin (ug/L) 72 000 11677 16 341 79 634 14 380 4787 19 299 2394 48 634 100
Number of Histiocyte Society 6 5 4 5 5 6 4 5 4
HLH Study Group diagnostic
criterial! fulfilled
ALT (U/L) (normal 10 - 40) 349 25 142 22 21 187 78 17 32 444
AST (U/L) (normal 15 - 40) 323 38 111 32 26 289 105 51 337 55.6
Precipitating cause EBV SLE HIV Presumed HL TB HL T-cell Sepsis
lymphoma lymphoma
Outcome Deceased Alive Alive Deceased  Deceased Alive Deceased Deceased — Alive 55.6

HLH = haemophagocytic lymphohistiocytosis; M = male; F = female; Hb = haemoglobin; ND = not determined; ALT = alanine aminotransferase; AST = aspartate aminotransferase;
EBV = Epstein-Barr virus; SLE = systemic lupus erythematosus; HL = Hodgkin lymphoma; TB = tuberculosis.

*Percentage calculated out of eight patients (not determined in one patient).
Percentage calculated out of seven patients (not determined in two patients).

Case 2

A 28-year-old male presented with a 3-month history of night sweats,
rigors and flu-like symptoms as well as painful joints experienced for
2 months. No previous medical history of significance was reported. The
patient was pyrexial and had multiple enlarged anterior triangle cervical
lymph nodes and a palpable splenomegaly. A lymph node biopsy showed
reactive follicular hyperplasia without features of lymphoma. Bone
marrow examination was negative for both Mycobacterium tuberculosis
and malignancy. Due to clinical deterioration and fulfilment of five out
of eight Histiocyte Society HLH Study Group diagnostic criteria, the
HLH-94 treatment protocol was initiated.

During the work-up for precipitants of HLH, findings that confirmed
previously undiagnosed systemic lupus erythematosus (SLE) were
reported as the trigger of HLH. Induction therapy with etoposide and
dexamethasone was administered for 8 weeks and yielded a positive
response. He developed lupus nephritis 2 months later that was
successfully treated with cyclophosphamide. HLH maintenance therapy
with cyclosporine was not initiated, and he remained well on follow-up.

Case 3

A 57-year-old HIV-infected male patient with a CD4 count of 333
cells/uL and a suppressed HIV viral load presented with fever,
abdominal pain, nausea and vomiting. His antiretroviral therapy
was a combination tablet consisting of emtricitabine, tenofovir and
efavirenz. The patient was pyrexial with rigors and had scleral icterus.
A chest examination revealed scattered crepitations. He had no
palpable lymphadenopathy or hepatosplenomegaly.

A presumptive diagnosis of pulmonary tuberculosis (TB) was made,
and he was started on standard TB treatment as well as amoxicillin/
clavulanic acid for an underlying CAP. A sputum TB polymerase chain
reaction test was negative. TB treatment was discontinued after 3 weeks
owing to a poor clinical response and persistent fever. Other causes for
the persistent fever were investigated and none were found. The patient
fullfilled four of the Histiocyte Society HLH Study Group diagnositc
criteria. Within 24 hours of treatment according to the HLH-94
protocol, the fever subsided and he was discharged after completing the
8-week induction course. The only identifiable trigger for HLH was the
underlying HIV infection. He remained well after 3 years of follow-up.

Case 4

A 22-year-old female presented with symptomatic anaemia and a
3-month history of disabling dizziness, malaise, dyspnoea, coughing and
night sweats. She had no previous medical history and was not using
any medication. She appeared chronically ill, was febrile and pale with
anasarca and palpable hepatosplenomegaly. Chest radiography revealed
a widened mediastinum with bilateral pleural effusions.

Persistent fever was associated with rising inflammatory markers,
and urine and blood cultures remained negative. A computed
tomography (CT) scan revealed large supraclavicular and paratracheal
lymph nodes, splenomegaly and bilateral pleural effusions, which
was in keeping with the working diagnosis of lymphoma, Ann Arbor
stage III. Her Glascow Coma Score (GCS) deteriorated to 12/15. A
CT scan of the brain revealed a central pontine hypodensity that
was attributed to demyelination. She was transferred to the ICU with
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shock and disseminated intravascular coagulation, where she died
within a day despite immediate treatment with antibiotics, etoposide
and dexamethasone. Due to her rapid death, no histological diagnosis
could be made. The patient fullfilled five of the Histiocyte Society
HLH Study Group diagnostic criteria.

Case 5

A 16-year-old male with a history of Hodgkin lymphoma (HL)
presented with complaints of drenching night sweats, fever, weight
loss, severe fatigue and a productive cough. He had completed
standard ABVD (doxorubicin, bleomycin, vinblastine, dacabazine)
chemotherapy 8 years prior to this admission. On examination,
he was pyrexial with pallor and splenomegaly. A bone marrow
aspiration and biopsy was performed, which confirmed relapsed HL.
The patient fullfilled five of the Histiocyte Society HLH Study Group
diagnostic criteria.

Etoposide and dexamethasone were initiated with a rapid decline
in serum ferritin values and good clinical response. He developed
neutropaenic septic shock and was transferred to the high care unit for
13 days, after which he continued treatment for HL. He died 1 week
later and the cause of death was documented as transfusion-related

acute lung injury.

Case 6

A 23-year-old male presented with pancytopaenia, transaminitis,
fever, severe vomiting and coughing. Examination revealed pyrexia,
tachycardia and left lower lobe pulmonary consolidation, and the tip of
the spleen was palpable. He was treated for CAP. Hepatosplenomegaly
without intra- or extrahepatic bile duct dilatation was found on
ultrasonography. A bone marrow biopsy was performed to investigate
the pancytopaenia and showed overt haemophagocytosis, which
prompted further investigation for HLH. He fulfilled six of the eight
criteria and was treated according to the HLH-94 protocol. At that time
a definitive trigger for HLH was not identified.

A month later, he developed marked neck stiffness with confusion
and a GCS of 13/15. Lumbar puncture results were suggestive of TB
meningitis, and TB treatment was initiated. Cultures later confirmed the
diagnosis of TB. He showed a full recovery and remained well until he
was lost to follow-up at 20 months when he relocated abroad.

Case 7

A 41-year-old female was referred with a possible diagnosis of stage IV
HL. She was pyrexial and pale with palpable hepatomegaly and purpura
on both lower limbs. A bone marrow biopsy confirmed stage IV HL
with prominent granulomatous transformation. She further developed
pancytopaenia and transaminitis, and her initial serum ferritin value of
1720 pg/L increased to 19 299 ug/L within 10 days.

She fulfilled four of the Histiocyte Society HLH Study Group
diagnostic criteria. The patient was initiated on standard ABVD
chemotherapy for HL, but due to further deterioration, HLH-directed
therapy was added to her chemotherapy, after which she stabilised.
The HLH-94 therapy was stopped after 4 weeks and she only continued
with ABVD as an outpatient. Two months after discharge, she presented
with clinical deterioration associated with renal failure. Due to a serum
ferritin level of 3 673 pg/L, a relapse of HLH was suspected. She was
admitted to the high care unit, where acute dialysis was initiated
and etoposide restarted. Despite these interventions, she died 2 days
after admission.
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Case 8

A 14-year-old male presented with a history of headache, poor appetite
and dizziness. He also had an episode of epistaxis and gingival bleeding.
On examination, he had generalised pathological lymphadenopathy and
fever. Lymph node biopsy was compatible with a viral infection and
initial bone marrow did not reveal any malignancy. He was admitted
and treated for neutropaenic sepsis. He had persistent fever spikes,
increased serum ferritin and triglyceride levels, pancytopaenia and
splenomegaly on CT scan. A diagnosis of HLH was made based on five
of the Histiocyte Society HLH Study Group diagnostic criteria.

He responded well to therapy as per HLH-94 protocol, and was
discharged for follow-up at the paediatric oncology clinic. At follow-up,
he presented with renal failure and severe hypercalcaemia. He died in
the ICU a day later due to complications of severe hypercalcaemia, renal
failure and right heart failure. On postmortem, a diagnosis of T-cell
lymphoma was made.

Case 9
An 8-year-old male presented with persistent fever, weakness and
vomiting that was unresponsive to antibiotics. He had pancytopenia and
transaminitis. Examination showed pallor, jaundice, signs of dehydration,
petechiae on his upper limbs and generalised lymphadenopathy. He had
a high triglyceride value of 4.3 mmol/L. A bone marrow biopsy showed
pronounced haemophagocytosis. An Enterococcus species was cultured
from his urine, which subsequently led to acute renal failure and septic
shock. The patient was transferred to the ICU and started on inotropes
and dialysis. Etoposide, dexamethasone and meropenem were initiated
in the ICU.

He responded well to the 8-week course according to the HLH-94
protocol. He was lost to follow-up. However, the mother was contacted
and she reported that the child was doing well.

Discussion

Malignancy was identified as a trigger for HLH in 44.4% (n=4/9)
of the cases, and these were HL (n=2), T-cell lymphoma (n=1) and
unconfirmed lymphoma (#=1). Three cases were triggered by infection,
namely EBV (n=1), TB (n=1) and Gram-negative bacteraemia (n=1).
One case was triggered by undiagnosed SLE. The HIV prevalence in
this case series was in keeping with the national HIV prevalence of
12.6%.12* Of note is that the HIV-infected patient in our study had a
suppressed viral load, leading to uncertainty about the HIV association
with HLH. Furthermore, no infectious cause could be identified for his
persistent pyrexia. HLH in HIV-infected patients is commonly triggered
by concomitant opportunistic infections.***) An underlying genetic
predisposition could not be ruled out.

The patient in case 1 had overwhelming EBV infection with a high
viral load, which increases the possibility that he had underlying X-linked
proliferative disease (XLP). EBV is the most common trigger of HLH
in patients with XLP. Rare cases in adulthood have been described.””
Regrettably, no postmortem samples could be obtained from this patient
to test for XLP.

Soluble CD25 and NK cell activity is part of the HLH Study Group
diagnostic criteria, as shown in Table 2. However, these investigations
are not available in our setting and were therefore not included as
part of our diagnostic work-up. Hejblum et al.”® conducted a Delphi
study among 24 experts from 13 countries as a step toward defining
international guidelines for the diagnosis of secondary HLH in adults.
This study confirmed that soluble CD25 and NK cell activity is



not available to most clinicians and is therefore usually not helpful
in the diagnosis of HLH in adults. The most useful features were
cytopenias, haemophagocytosis on histology, hyperferritinaemia, fever,
organomegaly, raised LDH and an underlying predisposing disease.?"!

Elevated serum ferritin occurred in all patients (Table 3) with a mean
value of 29 861 ug/L. In adults, a markedly raised serum ferritin is less
specific for HLH than in children. Other causes include rheumatological
disease, liver disease and haemochromatosis.

It is apparent that fever and hyperferritinaemia occurred in all
patients diagnosed with HLH in Bloemfontein. We compared our
findings with a similar local and international case series reported
in the literature (Table 4) and our findings were consistent with the
diagnostic criteria of the HLH Study Group. In two case series reports
from Johannesburg®® and the USA,!"*) 80% of patients met 5 or more
of the diagnostic criteria, compared with 66.7% of the patients in our
study that presented with 5 or more of the criteria. This might be due
to the unavailability of testing for NK cell activity and measurement of
soluble CD25 in our setting.

Transaminitis, although not part of the diagnostic criteria for HLH,
was present in all nine patients, which was consistent with the case series
from the USA.®! Liver enzymes were not reported in the Johannesburg
case series.l’) Liver dysfunction can occur as a result of infiltrating
histiocytes and subsequent hepatocyte damage.”’ A diagnosis of HLH
should be made with caution in a patient without transaminitis.”

Our mortality rate was similar to the other published HLH case
series.®®) The high mortality rate could be ascribed to the fact that
HLH mimics a variety of common medical conditions, leading to a
delay in diagnosis, late presentation and delayed referral. Treatment-
related mortality, mainly due to neutropenic sepsis, contributes to the
poor outcomes in this condition.

In a meta-analysis of 35 case series that included 409 patients, the high
mortality rate in patients with HLH was emphasised. Infection-related
HLH has a poor outcome compared with autoimmune-related HLH.
Favourable prognostic features include children and patients <50 years of
age, no coagulopathy or disseminated intravascular coagulation, rapidly
subsiding fever and early identification and initiation of treatment."*"!

Conclusion
The diagnosis of HLH remains challenging. Due to the nonspecific
presentation of HLH, the differential diagnosis is often very broad. The
survival of patients with HLH depends on early diagnosis and initiation of
prompt and appropriate treatment. Adequate supportive care is imperative.
Since these cases were investigated in 2017, at least five other cases
of HLH have been diagnosed at our centre. Physicians should consider
HLH in the differential diagnosis of any patient presenting with fever

Table 4. Comparison of the present study with two previously
reported case series

Case series
Present Johannesburg!® USA!!

Number of patients 9 5 5
Fever 100 100 100
Splenomegaly 66.7 60.0 40.0
Cytopenia 77.8 100 80.0
Haemophagocytosis 66.7 100 60.0
Hypertriglyceridaemia and/  77.8 60.0 100
or hypofibrinogenaemia

Hyperferritinaemia 100 100 100
Mortality 55.6 60.0 60.0

CASE SERIES

and cytopenias. We suggest that a serum ferritin be obtained as part

of the initial workup, and a diagnosis of HLH actively pursued if this

value exceeds 1000 pg/L. Investigations should also be directed at

determining any underlying trigger. In critically ill or unstable patients,

it may occasionally be prudent to initiate HLH directed therapy even

while waiting for laboratory investigations.
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