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ABSTRACT

Background. Hemophagocytic Lymphobhistiocytosis (HLH), characterized by uncontrolled activation of immune cells
leading to a hyperinflammatory state, is seldom considered in the initial differential diagnosis of FUO. The rarity of
idiopathic HLH, especially in young individuals without an identifiable trigger, emerges as an uncommon and particularly
challenging diagnosis. This case report presents a compelling narrative of a young female grappling with the complexities
of FUOQ, ultimately revealing the rare and life-threatening entity of idiopathic HLH.

Case report. A 25 year old female was referred to our hospital in view of persistent high grade fever since 3 months.
Patient has no other complaints. Vitals stable. General and systemic examination normal. Lab investigations showed
a total leukocyte count 18000 cell/uL, hemoglobin 9.2 g/dL, and platelets 68000 cells/uL. Other blood investigations
showed erythrocyte sedimentation rate (ESR) 88 mm/h, C-reactive protein 21 mg/L, ferritin 670 ng/mL, triglyceride
281 mg/dL, and fibrinogen 1.2g/L. She also had transaminitis with AST 80, ALT 92 and ALP 1442. The entire infectious
diseases panel was done which came negative for all, including viral serologies and hepatitis markers. Procalcotonin level
was normal and no other relevant investigations came positive. Autoimmune panel analysis also came negative. Blood
cultures came negative in two different samples. Also, there is no evidence of vegetation in echocardiography. Coming
to the invasive investigations, bone marrow biopsy and aspiration were done to arrive at a diagnosis and it showed
Hemophagocytosis. Endoscopy and colonoscopy were done, which came normal. CT thorax and abdomen also showed
no significant abnormality, ruling out the probability of missing any gross malignancies. After all this extensive work up
and according to Hscore, which is used to estimate an individual’s risk of having reactive hemophagocytic syndrome, this
patient was diagnosed with HLH. According to the current HLH guidelines, initial treatment for the disease consists of
etoposide, corticosteroids (dexamethasone), or cyclosporine is given for 8 weeks. The patient was started on the same
above treatment regimen, but only with corticosteroids for a period of 8weeks, after consultation with Hematologist. No
recurrence is seen in her 6-months of follow-up. The regimen was well tolerated by the patient. Studies also have shown
that therapeutic plasma exchange also has a role in HLH treatment, which can be tried in familial and relapsing cases.

Conclusion. In our case, this young female was diagnosed to have Idiopathic HLH, after ruling out all the familial and
secondary causes of HLH including Infections, Malignancy and Autoimmune diseases. The patient was also started on
treatment early after the bone marrow and other relevant investigations according to HScore suggested the diagnosis of
HLH and the patient improved accordingly. Hence, apart from clearly knowing the etiology or clinical manifestations, HLH
is associated with a high mortality rate if appropriate treatment not given. Generally, the underlying etiology determines
the prognosis of the disease. But, it is not a good idea to delay the treatment in order to find the cause and type of HLH,
because the exhaustive work up might lead to unacceptable delays in improvement and prognosis of the patient. The
diagnostic work up and treatment should be done simultaneously in the patient, which has been done in our case and
it lead to a good outcome. Though HLH is a fatal and dangerous disease and also highly challenging to make a diagnosis
due its uncommon and largely variable clinical presentation, smart work up and early initiation of treatment will lead to
better prognostic outcome.
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Abbreviations (in alphabetical order):

ALP — Alkaline phosphatase

ALT — Alanine transaminase

AST — Aspartate transaminase

ESR — Erythrocyte sedimentation rate
INTRODUCTION

The diagnostic challenge posed by Fever of Un-
known Origin (FUO) is an intricate puzzle that neces-
sitates a thorough investigation to unveil the under-
lying etiology, as the spectrum of causative factors
widens to include infectious, inflammatory, neoplas-
tic, and hematologic etiologies.

Hemophagocytic Lymphohistiocytosis (HLH) [1,2],
characterized by uncontrolled activation of immune
cells leading to a hyperinflammatory state, is seldom
considered in the initial differential diagnosis of FUO.
The rarity of idiopathic HLH, especially in young indi-
viduals without an identifiable trigger, emerges as an
uncommon and particularly challenging diagnosis, es-
pecially when encountered in young individuals.

There are inherited and non-inherited (acquired)
causes of hemophagocytic lymphohistiocytosis (HLH).
There are 2 types of HLH: familial and acquired. Famil-
ial HLH accounts for about 25% of cases and passes
down the generations. If both parents are HLH genetic
carriers, a child has a 25% chance of getting the dis-
ease, a 25% chance of not getting the disease, and a
50% chance of being a carrier [3]. Anumber of second-
ary conditions cause acquired HLH. These include:

 Viral infections, mainly Epstein-Barr virus

o Other systemic infections

* Immunocompromised states

e Malignancy

This case report presents a compelling narrative
of a young female grappling with the complexities of
FUO, ultimately revealing the rare and life-threaten-
ing entity of idiopathic HLH.

CASE PRESENTATION

A 25 year old female was referred to our hospital
in view of persistent fever of high grade since 3
months. On admission, she was febrile with body
temperature of 102F. Other vitals were normal. The
patient had no symptoms of respiratory or urinary
etiology. Other physical examination was normal.

Lab investigations showed a total leukocyte count
18000 cell/uL, hemoglobin 9.2 g/dL, and platelets
68000 cells/uL. Other blood investigations showed
erythrocyte sedimentation rate (ESR) 88 mm/h, C-re-
active protein 21 mg/L, ferritin 670 ng/mL, triglycer-
ide 281 mg/dL, and fibrinogen 1.2g/L. She also had
transaminitis with AST 80, ALT 92 and ALP 1442.

m

FUO — Fever of unknown origin
HLH - Hemophagocytic
lymphangiocytosis

The entire infectious diseases panel was done
which came negative for all, including viral serolo-
gies and hepatitis markers. Procalcotonin level was
normal and no other relevant investigations came
positive. Autoimmune panel analysis came all nega-
tive. Blood cultures came negative in two different
samples. Also, there is no evidence of vegetation in
echocardiography.

Coming to the invasive investigations, bone mar-
row biopsy and aspiration were done to arrive at a
diagnosis and it showed hemophagocytosis. Endosco-
py and colonoscopy were done, which came normal.
CT thorax and abdomen also showed no significant
abnormality, ruling out the probability of missing
any gross malignancies.

After all this extensive work up and according to
HScore, which is used to estimate an individual’s risk
of having reactive hemophagocytic syndrome, this
patient was diagnosed with HLH (Tables 1, 2).

According to the current HLH guidelines, initial
treatment for the disease consists of etoposide, corti-
costeroids (dexamethasone) or cyclosporine is given
for 8 weeks. Hence, after consultation with hematol-
ogist, our patient was also started on the same treat-
ment regimen, but only with corticosteroids i.e,
PULSE therapy was given for 3 days with Inj Dexa-
methasone 10 mg/kg for 5 days followed by Tab Dex-
amethasone 5 mg/kg for 2 weeks, then tapered to 2.5
mg/kg for 2 weeks, then 1.25 mg/kg for 1 week and
one week OD tapering done, accounting totally for a
period of 8 weeks.

The patient started improving in 3 days, i.e, num-
ber of fever spikes and grade of fever reduced. The
patient became completely afebrile. No recurrence
was seen in her 6-months of follow-up. The regimen
was well tolerated by the patient.

DISCUSSION

In most of the cases, the actual etiology of HLH is
not clear, hence making it pretty difficult for diagno-
sis. Because it has no unique clinical, biologic, or his-
tologic features, reactive hemophagocytic syndrome
may be difficult to distinguish from other diseases
such as severe sepsis or hematologic malignancies.

But, according to the HS score [4] which is devel-
oped recently in 2014 for knowing the probability of
developing HLH in adults, it has become a lesser has-
sle in arriving at the diagnosis of HLH. A score of
around more than 200 obtained by calculating the
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TABLE 1. HScore for reactive Hemophagocytic syndrome
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Criteria
1. Known underlying immunosuppression HIV positive or receiving long-term NO (0) YES(+18)
immunosuppressive therapy (i.e.,Glucocorticoids, Cyclosporine, Azathioprine)
2. Temperature, °F <101.1(0) 101.1-102.9 >102.9(+49)
(+33)
3. Organomegaly (hepatomegaly or splenomegaly) NO (0) Any 1(+23) Both(+38)
4. Number of cytopenias (Defined as hemoglobin 9.2 g/dL (<5.71 mmol/L) and/or |1 lineage (0) |2 lineages 3 lineages
WBC <5,000/mm? and/or platelets <110,000/mm?3) (+24) (+34)
5. Ferritin, ng/mL (or pg/L) <2000(0) 2000-6000 >6000(+50)
(+35)
6. Triglyceride, mg/dL <132.7(0) 132.7-354 >354(+64)
(+44)
7. Fibrinogen, mg/dL(g/L) >250/>2.5(0) |</=250/2.5
(+30)
8. AST (U/L) <30(0) >/=30(+19)
9. Hemophagocytosis features on bone marrow aspirate NO (0) YES (+35)

Interpretation:
HScore Probability of Hemophagocytic
Syndrome

<90 <1%
91-100 ~1%
101-110 1-3%
111-120 3-5%
121-130 5-9%
131-140 9-16%
141-150 16-25%
151-160 25-40%
161-170 40-54%
171-180 54-70%
181-190 70-80%
191-200 80-88%
201-210 88-93%
211-220 93-96%
221-230 96-98%
231-240 98-99%
>241 >99%

Note: the best cutoff value for HScore was 169, corresponding to a
sensitivity of 93%, specificity of 86%, and accurate classification of 90%
of the patients.

criteria in this score, would account to around 80%
probability of developing HLH. Accordingly, the pa-
tient in our case obtained a score of 208, which indi-
cates 88-93% probability of having HLH.

Prolonged fever with an unknown origin can be
the initial or the only manifestation in HLH patients.
Assessment of a patient presenting with FUO is usual-
ly very challenging. Whereas, causes of FUO, like the
HLH etiology, are very similar; this makes it very dif-
ficult in deriving the underlying diagnosis, thus re-
sulting in rapid diagnosis and treatment to prevent
bad consequences.

In our case, treatment was started early and si-
multaneously extensive work up was continued. Ge-
netic testing couldn’t be done in our patient due to
financial constraints of the patient. But, since all the
other autoimmune, malignant, panel for infections,
invasive studies like endoscopy and colonoscopy,
echocardiogram, imaging like CT thorax and abdo-
men turned out to be normal, we arrived at the diag-
nosis of Idiopathic HLH for our patient [5].

TABLE 2. HScore diagnostic criteria and clinical findings of the patient

2014 HScore diagnostic criteria

Clinical findings of the patient

1. Known underlying immunosuppression HIV positive or receiving long-term No (0)
immunosuppressive therapy (i.e.,Glucocorticoids, Cyclosporine, Azathioprine)

2. Temperature, °F 102°F (+33)

3. Organomegaly (hepatomegaly or splenomegaly) rSJ[:(I;r;zregaly (+23)

<5,000/mm? and/or platelets <110,000/mm?3)

4. Number of cytopenias (Defined as hemoglobin 9.2 g/dL (<5.71 mmol/L) and/or WBC

Hb-8.2, WBC-10800, Platelets- 73000
2 lineages present  (+24)

5. Ferritin, ng/mL (or pg/L) 670 ng/mL (0)

6. Triglyceride, mg/dL 281mg/dL (+44)
7. Fibrinogen, mg/dL(g/L) 1.2g/L (+30)
8. AST (U/L) 80 U/L (+19)
9. Hemophagocytosis features on bone marrow aspirate Yes (+35)

The total score amounts to 208 points, hence the probability of Hemophagocytic syndrome in this patient is 88-93%
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According to the recent HLH treatment guide-
lines, initial treatment for the disease consists of
etoposide, corticosteroids (dexamethasone), or cyclo-
sporine, given for 8 weeks [6]. In previously reported
cases, corticosteroids are used as the first line of
treatment. So, in this case also after consulting hema-
tologist, patient was treated with dexamethasone
and the patient showed response.

Normally the above initiation therapy treatment
is sufficient. But, continuation therapy should be giv-
en in patients with proven familial disease or persis-
tent or relapsing non-familial disease [7]. Since our
patient recovered well and showed no relapses, no
further treatment was done.

Some studies also show that Therapeutic plasma
exchange [8] has a role in treatment of HLH. It has
been shown to improve the clinical and laboratory
findings of HLH by reducing the circulating inflam-
matory mediators. It also has been shown to increase
the response to steroids by reducing IL-6 and TNF-al-
pha levels. So, it can be tried in patients who don’t
show adequate response to medications.

CONCLUSION

In our case, this young female was diagnosed to
have idiopathic HLH, after ruling out all the familial
and secondary causes of HLH including infections,
malignancy and autoimmune diseases. The patient
was also started on treatment early after the bone
marrow and other relevant investigations according
to HScore suggested the diagnosis of HLH and the pa-
tient improved accordingly.
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Hence, apart from clearly knowing the etiology or
clinical manifestations, HLH is associated with a high
mortality rate if appropriate treatment not given.
Generally, the underlying etiology determines the
prognosis of the disease. But, it is not a good idea to
delay the treatment in order to find the cause and
type of HLH, because the exhaustive work up might
lead to unacceptable delays in improvement and
prognosis of the patient.

The diagnostic work up and treatment should be
done simultaneously in the patient, which has been
done in our case and it lead to a good outcome.
Though HLH is a fatal and dangerous disease and
also highly challenging to make a diagnosis due its
uncommon and largely variable clinical presenta-
tion, smart work up and early initiation of treatment
will lead to better prognostic outcome.
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