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Hemophagocytic lymphohistiocytosis (HLH) is a life-threatening con-
dition driven by aberrant cytotoxic immune overactivation that mani-
fests with nonspecific findings, making the diagnosis challenging. 
The objective of this systematic review was to outline the diagnostic 
criteria for HLH and cutaneous findings of HLH in adults. A PubMed 
search of articles indexed for MEDLINE and subsequent reference 
searches yielded 60 articles that were included in the review. Cutane-
ous manifestations were categorized into 3 groups: direct manifesta-
tions of HLH (category I); secondary complications and dermatologic 
sequelae of HLH (category II); and manifestations of the underlying 
etiology of secondary HLH (category III). Limitations of this study 
included lack of clarity in diagnosis of HLH, inclusion of lower-quality 
evidence, and qualitative nature of review. Despite these limita-
tions, awareness of which dermatologic conditions are associated 
with HLH may aid in diagnosis of this condition. The results of this 
study highlight the need for further understanding of the nonspecific 
eruptions attributed to HLH, the clinical and pathologic differentia-
tion between drug rash with eosinophilia and systemic symptoms 
(DRESS) syndrome/drug-induced hypersensitivity syndrome (DIHS) 

and HLH, and the correlation between the severity of skin manifesta-
tions and disease severity in HLH.

Hemophagocytic lymphohistiocytosis (HLH) is a 
life-threatening immunologic phenomenon char-
acterized by a systemic inflammatory response 

syndrome–like clinical picture with additional features, 
including hepatosplenomegaly, hyperferritinemia, and 
increased natural killer cell activity. Clinical manifesta-
tions of HLH often are nonspecific, making HLH diag-
nosis challenging. High persistent fever is a key feature 
of HLH; patients also may report gastrointestinal distress, 
lethargy, and/or widespread rash.1 

Hemophagocytic lymphohistiocytosis is believed to 
stem from inherited defects in several genes, such as 
perforin (PRF1), as well as immune dysregulation due to 
infections, rheumatologic diseases, hematologic malig-
nancies, or drug reactions.2 The primary mechanism of 
HLH is hypothesized to be driven by aberrant immune  
activation, interferon gamma released from CD8+ T cells, 
and uncontrolled phagocytosis by activated macrophages. 
The cytokine cascade results in tissue injury and multior-
gan dysfunction.3,4 

Although HLH historically has been categorized as 
primary (familial) or secondary (acquired), the most recent 
guidelines suggest the etiology is not always binary.3,5 That 
said, the concept of secondary causes is useful in under-
standing risk factors for developing HLH. Both forms of the 
disease are thought to be elicited by a trigger (eg, infection), 
even when inherited genetic mutations exist.6 The primary 
form commonly affects the pediatric population,4,6-8 whereas 
the secondary form is more common in adults.7 

A Systematic Review of 
Dermatologic Findings in Adults With 
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PRACTICE POINTS
•	 �Hemophagocytic lymphohistiocytosis (HLH) is a

complex, life-threatening immunologic condition that
is associated with various diagnostic tools.

•	 �Physicians who care for patients with HLH should
know that skin findings are not uncommon but are
largely nonspecific and can be a direct result of
HLH itself, systemic complications, or the underlying
etiology of the condition.

•	 �There is a myriad of cutaneous findings that can
manifest in adult patients with HLH. Awareness
of HLH-associated dermatologic conditions and
available diagnostic tools among multidisciplinary
teams will aid in diagnosis.
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Several sets of diagnostic criteria for HLH have been 
developed, the most well-known being the HLH-2004 
criteria.1,3 The HLH-2009 modified criteria were devel-
oped after further evidence provided a refined sense of 
how the HLH-2004 criteria should be stratified.9 Finally, 
Fardet et al10 presented the HScore as an estimation of 
likelihood of diagnosis of HLH. These sets of HLH criteria 
include clinical and laboratory features that demonstrate 
inflammation, natrual killer cell activity, hemophagocy-
tosis, end-organ damage, and cell lineage effects. The 
HScore differs from the other sets of HLH criteria in that 
it is designed to estimate an individual patient’s risk of 
having reactive hemophagocytic syndrome, which likely 
is equivalent to secondary HLH, although the authors do 
not use this exact terminology.10 

While these criteria provide a framework for diag-
nosing HLH, they may fail to distinguish between HLH 
disease and HLH disease mimics, a concept described 
by the North American Consortium for Histiocytosis 
that may impact the success of immunosuppressive 
treatment.3 Individuals with HLH syndrome meet the 
aforementioned diagnostic criteria; HLH syndrome is 
further divided into HLH disease and HLH disease mim-
ics (Figure 1). The “disease” label describes the traditional 
concept of HLH, driven by aberrant immune overactiva-
tion, in which patients benefit from immunosuppression. 
In contrast, HLH mimics include a subset of patients who 
meet the HLH criteria but are unlikely to benefit from 
immunosuppression because the primary mechanism 
driving their condition is not owed to immune overac-
tivation, as is the case with HLH disease. Examples of 
HLH mimics include certain infections, such as Epstein-
Barr virus (EBV), that may demonstrate clinical findings 
consistent with HLH but would not benefit from immu-
nosuppression. Ironically, infections (including EBV) also 
are known triggers of HLH disease, making this concept 
difficult to understand and adopt. In this study, we refer 
to HLH disease simply as HLH.

Although cutaneous manifestations of HLH are not 
included in the diagnostic criteria, skin findings are com-
mon and may coincide with the severity and progression 
of the disease.11 Despite the fact that HLH can manifest 
with rash,1 comprehensive reviews of reported cutane-
ous findings in adult HLH are lacking. Thus, the goal of 
this study was to provide an organized characterization 
of reported cutaneous findings in adults with HLH and 
context for how the dermatologic examination may sup-
port the diagnosis or uncover the underlying etiology of 
this condition.

METHODS
A search of PubMed articles indexed for MEDLINE using 
the phrase (cutaneous OR dermatologic OR skin) find-
ings) AND hemophagocytic lymphohistiocytosis performed 
on September 20, 2023, yielded 423 results (Figure 2). 
Filters to exclude non–English language publications 
and pediatric populations were applied, resulting in 161 

articles. Other exclusion criteria included the absence of a 
description of dermatologic findings. Seventy-five articles 
remained after screening titles and abstracts, and full-text 
review yielded 55 articles that were deemed appropriate 
for inclusion in the study. Subsequent reference searches 
and use of the online resource Litmaps revealed 45 addi-
tional publications that underwent full-text screening; of 
these articles, 5 were included in the final review. 

RESULTS
Sixty studies were included in this systematic review.5,7,11-68 
The reported prevalence of skin findings among patients 
with HLH from the included retrospective studies ranged 
from 15% to 85%.12-15 Several literature reviews reported 
similarly varied prevalence among adult patients with 
HLH.7,16 Fardet et al14 categorized cutaneous manifes-
tations of HLH into 3 types: direct manifestations of 
HLH not explained by systemic features (eg, generalized 
maculopapular eruption), indirect manifestations of HLH 
that are explained by systemic features of the disease 
(eg, purpura due to HLH-induced coagulopathy), and  
findings specific to the underlying etiology of HLH (eg, 
malar rash seen in systemic lupus erythematosus [SLE]–
associated HLH). This categorization served as the outline 
for the results below, providing an organized review of 
cutaneous findings and context for how they may support 
the diagnosis or uncover the underlying etiology of HLH.

Category I: Direct Manifestations of HLH
Several articles reported cutaneous findings that seemed 
to be the direct result of HLH and not attributed to an 
underlying trigger or sequalae of HLH.11,14,16-31 The most 
common descriptions were a generalized, morbilliform, 
or nonspecific eruption that encompasses large areas of 
the skin, commonly the trunk and extremities, sometimes 
extending to the face and scalp.14,16-23,25,31,32 There were 
variations in secondary features such as pruritus and 
tenderness; some studies also described violaceous dis-
coloration in addition to erythema.16,23 

FIGURE 1. Process for differentiating between hemophagocytic 
lymphohistiocytosis (HLH) disease and HLH disease mimics.
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Other skin findings thought to be a direct result of 
HLH were described in detail by Zerah and DeWitt11 in 
their retrospective study, including pyoderma gangreno-
sum, panniculitis, Stevens-Johnson syndrome, atypical 
targetoid lesions, and bullous eruptions. The authors 
also analyzed dermatopathologic data that ultimately 
revealed that pathologic analysis was largely inconsis-
tent and nondescript.11 There was a single case report of 
purpura fulminans arising alongside signs and symptoms 
of HLH,26 and several case reports described Sweet syn-
drome developing around the same time as HLH.27-29 
Lastly, Collins et al30 described a case of HLH manifest-
ing with violaceous ulcerating papules and nodules scat-
tered across the legs, abdomen, and arms. Biopsy of this 
patient’s lesions showed a diffuse dermal infiltrate of 
histiocytes and hemophagocytosis. 

Category II: Secondary Complications and 
Sequelae of HLH
This was the smallest group among the 3 categories, 
comprising a few case reports and retrospective cohort 
studies primarily reporting jaundice/icterus and hemor-
rhagic lesions such as purpura, petechiae, and scleral 
hemorrhage.11,21,23,33-35 Several literature reviews described 
these conditions as nonspecific findings in HLH.16,20 The 
cause of jaundice in HLH likely can be attributed to its 
characteristic hepatic dysfunction, whereas hemorrhagic 

lesions likely are the result of both hepatic and bone mar-
row dysfunction resulting in coagulopathy. 

Category III: Manifestations of Underlying 
Etiology or Triggers of HLH
Infectious—Infection is known to be one of the most 
common triggers of HLH, with several retrospective 
studies reporting infectious triggers in approximately 
20% of cases.13,15 Although many pathogens have been 
implicated, only a few of these infection-induced HLH 
reports described cutaneous findings, which included a 
case of varicella zoster virus, Escherichia coli necrotizing 
fasciitis, leprosy, EBV reactivation, parvovirus B19, and 
both focal and disseminated herpes simplex virus 2.36-42 
Most of these patients presented with classic findings of 
each disease. The case of varicella zoster virus exhibited 
pruritic erythematous papules on the face, trunk, and 
limbs.36 The necrotizing fasciitis case presented with ten-
der erythematous swelling of the lower extremity.37 The 
patient with leprosy exhibited leonine facies and numer-
ous erythematous nodules, plaques, and superficial ulcer-
ating plaques over the trunk and limbs with palmoplantar 
involvement,39 and both cases of herpes simplex virus 2 
reported small bullae either diffusely over the face, trunk, 
and extremities or over the genitalia.38,40 Interestingly, the 
cases of parvovirus B19 and EBV reactivation both exhib-
ited polyarteritis nodosa and occurred in patients with 

FIGURE 2. PRISMA diagram outlining systematic review of cutaneous manifestations of hemophagocytic lymphohistiocytosis (HLH) in adults. 
Ineligibility criteria included non–English language records and those with pediatric populations included in the study. 
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underlying autoimmune conditions, raising the question 
of whether these cases of HLH had a single trigger or 
were the result of the overall immunologic dysregulation 
induced by both infection and autoimmunity.41,42 

Rheumatologic—Several articles reported derma-
tologic findings associated with macrophage activa-
tion syndrome, a term that often is used to describe  
HLH associated with autoimmune conditions. Cases 
of HLH in adult-onset Still disease, dermatomyositis, 
polyarteritis nodosa, and SLE described skin findings 
characteristic of the underlying rheumatologic disease, 
sometimes with acutely worse dermatologic findings 
at the time of HLH presentation.35,41-48 With regard to  
SLE, the acute manifestation of classic findings of the 
disease with HLH has sometimes been described as acute 
lupus hemophagocytic syndrome (HPS).48 Lambotte 
at al48 described common findings of acute lupus  
hemophagocytic syndrome in their retrospective study 
as malar rash, weight loss, polyarthralgia, and nephri-
tis in addition to classic HLH findings including fever,  
lymphadenopathy, and hepatosplenomegaly. Many 
other rheumatologic conditions have been associated  
with HLH, including rheumatoid arthritis, mixed con-
nective tissue disease, systemic sclerosis, and Sjögren 
disease. All these conditions can have dermatologic 
manifestations; however, no descriptions of dermatologic 
findings in cases of HLH associated with these diseases 
were found.13

Malignancy—Several cases of malignancy-induced 
HLH described cutaneous findings, the majority 
being cutaneous lymphomas, namely subcutaneous 
panniculitis-like T-cell lymphoma (SPTCL). Other less 
commonly reported malignancies in this group included 
Kaposi sarcoma, intravascular lymphoma, Sézary syn-
drome, mycosis fungoides, cutaneous diffuse large B-cell 
lymphoma, and several subtypes of primary cutaneous 
T-cell lymphoma.2,32,49-60 The most common description of 
SPTCL included multiple scattered plaques and subcuta-
neous nodules, some associated with tenderness, indura-
tion, drainage, or hemorrhagic features.32,50,52,55,57,60 Cases 
of mycosis fungoides and Sézary syndrome presented 
with variations in size and distribution of erythroderma 
with associated lymphadenopathy.2 A unique case of 
HLH developing in a patient with intravascular lym-
phoma described an eruption of multiple telangiectasias 
and petechial hemorrhages on the trunk,58 while one case 
associated with primary cutaneous anaplastic large cell 
lymphoma presented with a rapidly enlarging tumor with 
central ulceration and eschar.59 

Drug Induced—Interestingly, most of the drug-induced 
cases of HLH identified in our search were secondary 
to biologic therapies used in the treatment of meta-
static melanoma, specifically the immune checkpoint 
inhibitors (ICIs), which have been reported to have an 
association with HLH in prior literature reviews.61-65  
Choi et al66 described an interesting case of ICI-induced  
HLH presenting with a concurrent severe lichenoid 

drug eruption that progressed from a pruritic truncal 
rash to mucocutaneous bullae, erosions, and desquama-
tion resembling a Stevens-Johnson syndrome–type pic-
ture. This patient had treatment-refractory, HIV-negative 
Kaposi sarcoma, where the underlying immunologic 
dysregulation may explain the more severe cutaneous 
presentation not observed in other reported cases of ICI-
induced HLH.

Yang et al’s67 review of 23 cases with concurrent diag-
noses of HLH and DIHS found that 61% (14/23) of cases 
were diagnosed initially as DIHS before failing treatment 
and receiving a diagnosis of HLH several weeks later. 
Additionally, the authors found that several cases met cri-
teria for one diagnosis while clinically presenting strongly 
for the other.67 This overlap in clinical presentation also was 
demonstrated in Zerah and DeWitt’s11 retrospective study 
regarding cutaneous findings in HLH, in which several of 
the morbilliform eruptions thought to be contributed to 
HLH ultimately were decided to be drug reactions.

COMMENT
Regarding direct (or primary) cutaneous findings in 
HLH (category I), there seem to be 2 groups of features 
associated with the onset of HLH that are not related to 
its characteristic hepatic dysfunction (category II) nor its 
underlying triggers (category III): a nonspecific, general-
ized, erythematous eruption; and dermatologic condi-
tions separate from HLH itself (eg, Sweet syndrome, 
pyoderma gangrenosum). Whether the latter group truly 
is a direct manifestation of HLH is difficult to discern with 
the evidence available. Nevertheless, we can conclude 
that there is some type of association between these 
dermatologic diseases and HLH, and this association can 
serve as both a diagnostic tool for clinicians and a point 
of interest for further clinical research.

The relatively low number of articles identified 
through our systematic review that specifically reported 
secondary findings, such as jaundice or coagulopathy-
associated hemorrhagic lesions, may lead one to believe 
that these are not common findings in HLH; however, it 
is possible that these are not regularly reported in the lit-
erature simply because these findings are nonspecific and 
can be considered expected results of the characteristic 
organ dysfunction in HLH.

As suspected, the skin findings in category III were 
the most broad given the variety of underlying etiologies 
that have been associated with HLH. Like the other 2 
categories, these skin findings generally are nonspecific 
to HLH; however, the ones in category III are specific to 
underlying etiology of HLH and may aid in identifying 
and treating the underlying cause of a patient’s HLH 
when indicated. 

Most of the rheumatologic diseases seem to have been 
known at the time of HLH development and diagnosis, 
which may highlight the importance of considering a 
diagnosis of HLH early on in patients with known auto-
immune disease and systemic signs of illness or acutely 
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worsening signs and symptoms of their underlying auto-
immune disease.

Interestingly, several cases of malignancy-associated 
HLH reported signs and symptoms of HLH at initial 
presentation of the malignant disease.32,50,59 This situation 
seems to be somewhat common, as Go and Wester’s68 
systematic analysis of 156 patients with SPTCL found 
HLH was the presenting feature in 37% of patients 
included in their study. This may call attention to the 
importance of considering cutaneous lymphomas as the 
cause of skin lesions in patients with signs and symptoms 
of HLH, where it may be easy to assume that skin find-
ings are a result of their systemic disease.

In highlighting cases of HLH related to medication use, 
we found it pertinent to include and discuss the complex 
relationship between drug-induced hypersensitivity syn-
drome (DIHS [formerly known as drug rash with eosino-
philia and systemic symptoms [DRESS] syndrome) and 
HLH. The results of this study suggest that DIHS may have 
considerable clinical overlap with HLH11 and may even lead 
to development of HLH,67 creating difficulty in distinguish-
ing between these conditions where there may be similar 
findings, such as cutaneous eruptions, fever, and hepatic or 
other internal organ involvement. We agree with Yang et al67 
that there can be large overlap in symptomology between 
these two conditions and that more investigation is neces-
sary to explore the relationship between them. 

CONCLUSION
Diagnosis of HLH in adults continues to be challenging, 
with several diagnostic tools but no true gold standard. 
In addition to the nonspecific symptomology, there is a 
myriad of cutaneous findings that can be present in adults 
with HLH (eTable), all of which are also nonspecific.  
Even so, awareness of which dermatologic findings have 
been associated with HLH may provide a cue to con-
sider HLH in the systemically ill patient with a notable 
dermatologic examination. Furthermore, there are sev-
eral avenues for further investigation that can be drawn, 
including further dermatologic analysis among nonspecific 
eruptions attributed to HLH, clinical and pathologic dif-
ferentiation between DIHS/DRESS and HLH, and correla-
tion between severity of skin manifestations and severity 
of HLH disease. 

Limitations of this study included a lack of clarity in 
diagnosis of HLH in patients described in the included 
articles, as some reports use variable terminology (HLH 
vs hemophagocytic syndrome vs macrophage activation syn-
drome, etc), and it is impossible to know if all authors used 
the same diagnostic criteria—or any validated diagnostic 
criteria—unless specifically stated. Additionally, includ-
ing case reports in our study limited the amount and 
quality of information described in each report. Despite 
its limitations, this systematic review outlines the cuta-
neous manifestations associated with HLH. These data 
will promote clinical awareness of this complex condition 
and allow for consideration of HLH in patients meeting 

criteria for HLH syndrome. More studies ultimately are 
needed to differentiate HLH from its mimics.
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eTABLE. Summary of Cutaneous Findings in Adults With HLH

Category I: Direct manifestations of HLH Nonspecific generalized skin eruption of either general erythema or morbilliform 
appearance, PG, panniculitis, SJS, atypical targetoid lesions, bullous eruptions, 
PF, SS, ulcerating papulonodular eruption

Category II: Secondary complications and 
sequelae of HLH

Jaundice, scleral icterus, purpura, petechiae, scleral hemorrhage

Category III: Manifestations of underlying 
etiology or triggers of HLH

Infectious: VZV, necrotizing fasciitis, stigmata of leprosy (eg, leonine facies), PAN; 
rheumatologic: stigmata of AOSD, dermatomyositis, stigmata of SLE (eg, malar 
rash); malignant: SPTCL, Kaposi sarcoma, intravascular lymphoma, Sézary 
syndrome, mycosis fungoides, cutaneous diffuse large B-cell lymphoma,  
primary cutaneous T-cell lymphoma (several subtypes), metastatic melanoma; 
drug induced: nonspecific morbilliform eruption, lichenoid eruption, SJS

Abbreviations: AOSD, adult-onset Still disease; HLH, hemophagocytic lymphohistiocytosis; PAN, polyarteritis nodosa; PF, purpura fulminans; 
PG, pyoderma gangrenosum; SJS, Stevens-Johnson syndrome; SLE, systemic lupus erythematosus; SPTCL, subcutaneous panniculitis–like 
T-cell lymphoma; SS, Sweet syndrome; VZV, varicella-zoster virus.

APPENDIX

Copyright Cutis 2025. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.

CUTIS
 D

o n
ot

 co
py

 




