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ABSTRACT

Rickettsia spp. human infection is endemic in Portugal in the form of Mediterranean spotted fever caused by R. conorii subsp. conorii and 

Israeli spotted fever (ISF) caused by R. conorii subsp. israelensis. We describe a rare case of haemophagocytic lymphohistiocytosis (HLH) due 

to ISF, with atypical manifestations. We highlight the need for clinical suspicion for this diagnosis and the importance of timely intervention 

and support.

LEARNING POINTS

• Haemophagocytic lymphohistiocytosis is a rare complication of rickettsiosis.

•	 An	exuberant	inflammatory	reaction	with	multisystemic	dysfunction	should	raise	suspicion.

• Cutaneous and neurological manifestations can be serious and extensive.
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CASE DESCRIPTION

A 48-year-old healthy male gardener, who had been exposed to dogs and goats but had no recollection of tick exposure, presented to the 

emergency department with a 6-day course of fever, myalgia, abdominal pain and vomiting. On observation, fever, tachycardia, jaundice, 

conjunctival	 erythema,	 painful	 hepatosplenomegaly,	 and	 confluent	 maculopapular	 exanthema	 that	 affected	 the	 palms	 and	 soles	 were	

highlighted.	Tache	noire	was	not	identified.	

Blood results showed leucocytosis with 92.5% neutrophilia, elevated C-reactive protein (27.68 mg/dl), thrombocytopenia (45×109/l 

platelets), acute kidney injury, cytocholestasis (total bilirubin 6.88 mg/dl, direct bilirubin 6.56 mg/dl, alanine aminotransferase 103 IU/l, 

aspartate aminotransferase 266 IU/l, alkaline phosphatase 158 IU/l and gamma glutamyl transferase (GGT) 246 IU/l), elevated lactate 

dehydrogenase (769 IU/l), very high ferritin (16,615 µg/l), fasting triglycerides 29 mg/dl, hyponatremia (123 mmol/l) and hyperlactacidemia. 

Chest x-ray showed no abnormalities, while abdominal ultrasound revealed a homogeneous hepatosplenomegaly. Blood and urine cultures 

were drawn, as well as blood for multiple pathogen serologies, and intravenous doxycycline 100 mg 12/12 h was started empirically.

On the next day, mental confusion, respiratory distress and refractory hypotension required admission to the intensive care unit (ICU) 

and vasoactive therapy. There was also acute anaemia (Hb 8 g/dl) and worsening of thrombocytopenia (20×109/l platelets), triglycerides 

increased to 405 mg/dl and ferritin levels to 20,868 µg/dl. Transfusion support with a platelet pool was required. Skin lesions became dusky, 

necrosis appeared and there was extensive desquamation (Fig. 1).
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Figure 1. Purpura fulminans characterized 

by dusky skin lesions on the legs and arms, 

necrosis at the extremities, and extensive 

desquamation

Four days later, vasoactive therapy was discontinued, sustained apyrexia was noted and there was no need for oxygen supplementation. 

Two days later, neuropathic pain started in both lower limbs, with insensitivity to pain and defects in the deep sensitivity of the left foot. The 

patient completed 7 days of antibiotic therapy with a favourable clinical and analytical response, maintaining only skin lesions in slow but 

progressive improvement. After 20 days of hospitalization, he was discharged and referred to a rehabilitation centre.

Blood	and	urine	cultures	were	negative	as	were	serologies	for	cytomegalovirus,	human	immunodeficiency	virus,	hepatotropic	viruses,	herpes	

viruses, Brucella, Coxiella, Leptospira and Leishmania. Despite negative Rickettsia serologies, the polymerase chain reaction for Rickettsia spp. 

DNA	in	the	blood	was	positive,	which	molecular	characterization	identified	as	R. conorii israelensis. 

The	skin	biopsy	confirmed	 the	existence	of	 leucocytoclastic	vasculitis	 (Fig. 2). General wound management measures were maintained, 

with no infectious complications. The electromyogram showed axonal sensory polyneuropathy of the lower limbs. Neuropathic pain was 

controlled with pregabalin.

At discharge, new serologies were collected which were positive for R. conorii (IgM 1/48 and IgG 1/320).

 

Figure 2. Leucocytoclastic vasculitis with fibrinoid necrosis and infiltration of the vascular wall by 

lymphocytes and neutrophils in the deep dermis
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DISCUSSION

Haemophagocytic	lymphohistiocytosis	(HLH)	is	an	aggressive	and	life-threatening	syndrome	of	excessive	inflammation	that	is	categorized	

as primary (familial) or secondary (acquired). Primary HLH is mostly caused by recessive genetic mutations affecting the cytotoxic function 

of	T	 lymphocytes	and	natural	killer	cells.	 It	 typically	presents	 in	young	children	 in	 the	first	year	of	 life	with	or	without	a	positive	 family	

history[1]. Secondary HLH appears in the setting of infections (viral, bacterial, fungal or parasitic), malignancy (mostly non-Hodgkin lymphoma 

and acute leukaemia), rheumatological diseases (such as adult-onset Still disease, systemic juvenile idiopathic arthritis, and systemic lupus 

erythematosus) or metabolic conditions [1, 2]. Despite HLH being well described in the paediatric population, its incidence in adults is unknown 

notwithstanding the number of cases reported in the literature dramatically increasing over the past 10 years [1].

HLH can occur as the initial presentation of an underlying disorder or later in the disease course, occasionally in the setting of progression 

or	in	the	presence	of	an	additional	trigger.	Due	to	the	non-specific	symptoms,	clinical	suspicion	for	this	diagnosis	and	a	timely	intervention	

and support are crucial [2, 3]. The diagnostic criteria (Table 1) were developed for the diagnosis of paediatric HLH but have been widely applied 

to patients with secondary HLH, including adults as there is currently no commonly accepted set of criteria for diagnosing HLH in the adult 

population [1].

The diagnosis of HLH may be established:

A.   Molecular diagnosis consistent with HLH: pathological mutations of PRF1, UNC13D, Munc18-
2, Rab27a, STX11, SH2D1A or BIRC4

or

B.   Five of the 8 criteria listed below are fulfilled:

	 1.	Fever	≥38.5°C

 2. Splenomegaly 

 3. Cytopenias (affecting at least 2 of 3 lineages in the peripheral blood)
  Haemoglobin <9 g/dl (in infants <4 weeks: haemoglobin <10 g/dl)
  Platelets <100×103/ml
  Neutrophils <1×103/ml

	 4.	Hypertriglyceridemia	(fasting,	>265	mg/dl)	and/or	hypofibrinogenemia	(<150	mg/dl)

 5. Haemophagocytosis in bone marrow, spleen, lymph nodes or liver

 6. Low or absent NK-cell activity

 7. Ferritin >500 ng/ml‡

 8. Elevated sCD25 (α-chain of sIL-2 receptor)

 

Table 1. Diagnostic criteria for haemophagocytic 

lymphohistiocytosis (HLH) used in the HLH-2004 

trial [1]

‡ Although the HLH-2004 protocol uses ferritin 

>500 ng/ml, we generally view ferritin >3000 ng/ml 

as concerning for HLH and ferritin >10,000 as highly 

suspicious [1].

The treatment of HLH is designed to halt any underlying trigger and control the overactive immune system. If a malignancy, rheumatological 

disorder	or	 infection	 is	 identified,	 disease-specific	 treatment	 should	be	 started	 immediately	with	 an	 etoposide	 chemotherapy	 regimen,	

corticotherapy or antibiotic therapy, respectively [1, 2].	 These	 measures	 are	 occasionally	 sufficient	 to	 stop	 the	 immune	 dysregulation.	

Additional immunosuppressive therapy should be initiated immediately in severe cases, familial disease cases and in those who fail to 

respond	to	disease-specific	therapy	after	2–3	days	[1].	The	mortality	of	secondary	HLH	in	adults	without	treatment	is	high	(50–75%),	but	the	

statistics are limited by the small number of cases [1].

Spring and summer provide the perfect conditions for human infection by Rickettsia spp., which is endemic in Portugal, with the incidence 

of atypical and severe forms increasing, manifesting with multi-organ dysfunction and vasculitic phenomena [2]. These are attributed to the 

affinity	of	Rickettsia spp. for endothelial cells with resultant vasculitis. There are three case reports of R. conorii subsp. israelensis infection 

and purpura fulminans [4] and one of HLH [2].

Even	though	there	are	several	overlapping	features	in	both	syndromes	and	distinguishing	them	can	be	difficult	(Table 2), the authors believe 

that the patient presented with spotted fever and then developed HLH. At the time of admission to the emergency department, the patient 

already	 had	 had	 non-specific	 symptoms	 for	 6	 days,	which	 had	 been	 gradually	worsening.	At	 the	 time	 of	 his	 first	 clinical	 and	 analytical	

evaluation,	he	only	presented	fever,	hepatosplenomegaly,	elevation	of	inflammatory	parameters,	rash,	thrombocytopenia,	hyponatremia,	

elevations in serum aminotransferases and bilirubin and acute kidney injury, not meeting HLH criteria. However, a zoonosis was considered, 

namely Rickettsia spp. infection, and treatment was promptly initiated. There was rapid evolution to dysfunction of the central nervous 

system	(CNS)	with	confusion,	fluid	refractory	hypotension	and	respiratory	failure,	and	anaemia,	while	serum	triglycerides	increased	to	405	
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Israeli spotted fever Hemophagocytic 
lymphohistiocytosis

Non-specific	signs	and	symptoms	 
(headache, myalgias, arthralgias, abdomi-
nal pain)

Yes Yes

Fever Yes Yes

Elevation	of	inflammatory	parameters	and	
hypofibrinogenemia

No Yes

Ferritin >500 µg/l No Yes

CNS involvement (confusion, seizures) and 
PNS involvement (polyneuropathy)

Yes 
PNS involvement is rare

Yes 
PNS involvement is rare

Cardiovascular involvement (hypotension, 
hyperlactacidemia)

Yes Yes

Conjunctival erythema Yes No

Cutaneous manifestations Yes Yes

Purpura fulminans Yes No

Respiratory distress syndrome No Yes

Cytopenias	≥2	lineages No 
Usually, only thrombocytopenia

Yes

Coagulation abnormalities No Yes

Haemophagocytosis No Yes

Hypofibrinogenemia No Yes

Hyponatremia Yes Yes

Hypertriglyceridemia and increased very 
low-density lipoprotein

No Yes

Elevations in serum aminotransferases 
and bilirubin

Yes Yes

Elevated GGT No Yes

Acute renal failure Yes Yes

Hepatosplenomegaly Yes Yes

 

Table 2. Comparison between clinical 

and analytical characteristics of Israeli 

spotted fever (ISF) and haemophagocytic 

lymphohistiocytosis (HLH) [1, 3–5]

CNS, central nervous system; GGT, gamma 

glutamyl transferase; PNS, peripheral 

nervous system.

mg/dl	and	ferritin	levels	to	20,868	µg/dl,	meeting	five	of	the	eight	criteria	accepted	for	HLH.	Also,	the	GGT	level	is	a	particularly	sensitive	

marker	to	monitor	because	of	biliary	tract	infiltration	by	lymphocytes	and	macrophages	[2].

Like HLH, multiple organ dysfunction syndrome (MODS) can affect any organ system, and there may be some overlap between these 

diagnoses. An extremely high ferritin or dramatically increasing ferritin level is more consistent with HLH than with MODS. Elevated ferritin 

occurs	in	most	patients	with	HLH	but	is	non-specific [1]; its source is thought to be macrophages, which are extensively recruited in these 

situations.	The	published	criteria	use	a	ferritin	cut-off	value	of	≥500	µg/l,	but	recent	studies	in	the	paediatric	population	have	demonstrated	

that	a	higher	threshold	of	≥10,000	µg/l	has	90%	sensitivity	and	96%	specificity	for	HLH [3];	however,	in	adults	it	seems	to	be	less	specific.

Since the evolution was favourable with antibiotic therapy after a short period of time, with rapid resolution of organ dysfunctions allowing 

the withdrawal of support measures, in the absence of recurrence, no other medications were administered or invasive examinations 

performed. Further studies will be needed to clarify the role of R. conorii subsp. israelensis infection in the development of HLH [2].

Atypical manifestations were noted in this clinical case. The peripheral nervous system (PNS) involvement with the presence of axonal 

sensory polyneuropathy of the lower limbs favours the hypothesis of direct nerve injury by the microorganism, probably due to vasculitis of 

the vasa nervorum [5]. The extensive cutaneous involvement with lesions compatible with purpura fulminans is not a typical feature of ISF. 

The	severe	and	confluent	skin	lesions	undoubtedly	contribute	to	bloodstream	infections,	leading	to	death	in	previous	case	reports.	This	is	a	

potentially misleading manifestation of ISF that must be recognized and treated in a timely fashion [1].
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To the best of our knowledge, this case report presents the second patient with HLH due to ISF. Clinicians should recognize the characteristic 

clinical picture, be alert to complications, and act accordingly in the face of multiorgan dysfunction. We highlight the rarity of cutaneous and 

neurological complications.


