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Reviews

Essentials of Hemophagocytic 
Lymphohistiocytosis for the Primary 
Care Provider

Hemophagocytic lymphohistiocytosis (HLH) syndrome is 
characterized by uncontrolled activation of the immune sys-
tem that leads to a hyperinflammatory state, distinguished 
from autoimmunity by the lack of specific activation against 
the self.1,2 Typically, diagnostic evaluation and initial treat-
ment of HLH are completed in an inpatient or acute care 
setting due to the syndrome’s imminent threat to life. 
Primary care providers may find themselves intimidated by 
the prospect of caring for patients with HLH after discharge 
from the hospital. Here, we endeavor to provide a primer 
regarding HLH, from diagnosis to treatment and outpatient 
follow up, for primary care providers.

Overview

Animal models have shown that HLH is caused by overac-
tive CD8+ T cells, leading to the overactivation of macro-
phages through interferon-gamma; thus, it is the immune 
system, not an infection or malignancy, that drives HLH.2,3 
The most substantive HLH literature has centered on pedi-
atric populations, although epidemiologic studies of HLH 

are sparse overall.2 Pediatric patients usually develop the 
primary, or familial/heritable, form of HLH, which is 
defined by immune deficiencies.4,5 When observed in ado-
lescent and adult patients, HLH generally is acquired, sec-
ondary to such causes as autoimmune disease, malignancy 
with special emphasis on lymphomas, infections, espe-
cially EBV, and/or the so-called cytokine release syndrome, 
associated with novel cancer treatments such as chimeric 
antigen receptor T cell (CAR-T) immunotherapy.1,5 Of all 
of the conditions commonly associated with HLH, malig-
nancy carries the poorest prognosis and accounts for up to 
70% of adult cases.5

It is challenging to characterize the incidence and preva-
lence of HLH in the adult population due to suspected 
underdiagnosis and high mortality prior to the relatively 
recent introduction of chemotherapy as a cornerstone of 
treatment. A retrospective analysis of the 2016 United 
States National Inpatient Sample showed that 330 adult 
cases, with a mean age of 50.1, were diagnosed during 
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Abstract
Hemophagocytic lymphohistiocytosis (HLH) syndrome is a hyperinflammatory state that leads to life-threatening, 
disproportionate activation of the immune system and may be confused for and concomitantly exist with sepsis. However, 
its treatment differs from sepsis, requiring early initiation of immunosuppressive treatment. While HLH syndrome is 
more commonly diagnosed in children, internists and other primary care providers must be familiar with the diagnosis and 
treatment of adult patients with HLH in the hospital and outpatient setting. In this article, we review the essentials that an 
internist and other primary care providers managing adult HLH patients should know.
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hospitalization in 1 year.6 Similarly, a 2014 meta-analysis of 
775 international cases by Ramos-Casals et al7 calculated a 
mean age at diagnosis of 49.03. In both studies, the sample 
population was predominantly male, with women making 
up 37% of Ramos-Casals’ cohort and 44% of the NIS 
cohort, although women did comprise 70% of the latter’s 
subset with autoimmune disease-associated HLH. Although 
reliable data pertaining to HLH’s prevalence in American 
adult outpatient practice were not readily available at the 
time of this writing, a retrospective study of 86 patients with 
HLH in the Polish Adult Leukemia Group demonstrated a 
median survival of 144 days; 29 patients (33.7%) survived 
at least 1 year, with only 2 of these 29 ultimately dying, both 
of HLH relapse.8 Thus, it can be concluded that a significant 
percentage of HLH patients does survive to the point of 
requiring outpatient surveillance, and that ongoing surveil-
lance is necessary to detect deadly HLH relapse.

HLH is a distinct entity from sepsis, but the 2 conditions 
may coexist.9 Since the treatment of HLH differs from that 
of sepsis, it is essential for providers to maintain an elevated 
index of suspicion for HLH in septic patients who do not 
improve despite control of the infectious source, initiation 
of appropriate antibiotic therapy, and fluid administration.

Diagnosis

A patient must fulfill of 1 or both of the following HLH-
specific criteria in order to be diagnosed with HLH syn-
drome: a molecular diagnosis consistent with HLH; and/or 
5 out of 8 HLH-2004 criteria (Table 1).10 Importantly, the 
presence of hemophagocytosis on bone marrow aspirate is 
not required to make the diagnosis, with a sensitivity of 83% 
and specificity of only 60%.11,12 The HLH-2004 protocol, 
formulated by Henter et al,13 is a widely accepted revision of 

1990s-era criteria and includes treatment guidelines. Henter 
et  al13 defined hyperferritinemia somewhat arbitrarily as 
≥500 μg/L, but later evidence by Knaak et  al14 demon-
strated that a ferritin cutoff of 9083 μg/L has optimal sensi-
tivity and specificity (92.5% and 91.9%, respectively) in 
ICU patients. However, the HLH-2004 protocol focuses on 
the pediatric population. In the adult, “secondary” HLH 
population, the HLH-2004 protocol must be utilized with 
recognition of possible limitations. In the last decade, the 
HScore, developed by Fardet et al,15 has emerged as a use-
ful risk assessment tool. It incorporates 3 clinical, 5 bio-
logic, and 1 cytologic variables to estimate a patient’s risk 
of having HLH, with each variable being assigned a certain 
number of points (Table 1). An HScore cutoff of 169 is 
associated with 93.0% sensitivity and 86.0% specificity in 
non-ICU patients, while an HScore of 168 has been found 
to confer 100% sensitivity and 94.1% specificity in a cohort 
of ICU patients.14,15 Figure 1 outlines an algorithm for HLH 
management from diagnosis, which relies on HLH-2004 
criteria with supplementary risk assessment using the 
HScore, through treatment, and follow up.

Often, patients meet 4 of the 8 HLH-2004 criteria even 
without obtaining specialized molecular testing such as 
natural killer cell function and soluble CD25. Typically, 
these are send-out studies that are performed in specialized 
laboratories,16 so results may not be available for more than 
24 h. Suspicion for HLH syndrome in these cases should 
remain high. According to Knaak et  al,14 fulfillment of 4 
HLH-2004 criteria even without confirmatory genetic or 
molecular testing has 95% sensitivity and 93.6% specificity 
for diagnosis. Therefore, it is reasonable for providers to 
consult a hematologist in such cases to proceed with HLH-
directed treatment, particularly if a patient’s clinical status 
is deteriorating rapidly.

Table 1.  Diagnostic Criteria for HLH Syndrome.

HLH-2004 diagnostic criteria HScore criteria

1.	 An HLH-associated molecular diagnosis 1.  Known underlying immunosuppression
2.  Degree of temperature elevation

2.	 Fulfillment of 5 out of 8 diagnostic criteria:
	 A.	 Fever
	 B.	 Splenomegaly
	 C.	� Cytopenias affecting at least 2 of 3 peripheral cell lines:
		  Hemoglobin <90 g/L
		  Platelets <100 × 109/L
		  Neutrophils <1.0 × 109/L
	 D.	 Hypertriglyceridemia and/or hypofibrinogenemia:
		  Fasting triglycerides ≥265 mg/dL
		  Fibrinogen ≤1.5 g/L
	 E.	� Hemophagocytosis in bone marrow, spleen, or lymph nodes without evidence of 

malignancy
	 F.	 Low/no natural killer cell activity
	 G.	 Ferritin ≥500 µg/L (9083 µg/L in ICU patients per Knaak et al)
	 H.	 Soluble CD25 (IL-2 receptor) ≥2400 U/mL

3.  Hepatomegaly and/or splenomegaly
4.  Number of cytopenias
5.  Degree of hyperferritinemia
6.  Degree of hypertriglyceridemia
7.  Hypofibrinogenemia
8.  Elevated aspartate aminotransferase
9. � Presence of hemophagocytosis on 

bone marrow aspirate
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The differential diagnosis of HLH syndrome is broad 
and includes sepsis and macrophage activation syndrome 
(MAS). While sepsis may lead to cytopenias, fever, and 
hepatic dysfunction, serum ferritin levels typically do not 
increase to the same degree as in HLH syndrome, and leu-
kocytosis, rather than leukopenia, is more commonly seen 
in sepsis.9 Given the overlap between sepsis and HLH syn-
drome, serum ferritin should be checked in septic patients, 
particularly those with cytopenias and/or splenomegaly 
who do not improve despite treatment.17 MAS is a hemo-
phagocytic syndrome that occurs in the setting of a rheuma-
tologic disorder and should be considered in a severely ill 
patient with known rheumatologic disease or suggestive 
features such as a rash or arthralgias.18

Treatment

Treatment delays in a patient with worsening clinical status 
and a high likelihood of HLH may result in increased mor-
bidity and/or mortality. According to the HLH-2004 pro-
tocol, immunosuppression in the form of intravenous 

corticosteroids, specifically dexamethasone for increased 
central nervous system penetration, and etoposide, a che-
motherapeutic drug that acts against T cell proliferation, is 
the mainstay of initial treatment.5,13,19 Treatment guide-
lines for adult patients are based on the HLH-1994 proto-
col and include the addition of intrathecal methotrexate 
for HLH-induced neurologic dysfunction.10 Tacrolimus, a 
calcineurin inhibitor preferred to cyclosporine in adults 
due to reduced risk of nephrotoxicity, is generally added 
after 2 to 3 months of treatment.

Consensus guidelines suggest that the treatment regimen 
should consider adult patients’ comorbidities and risk of 
organ failure, which may mean reductions in dose and dura-
tion of therapy.5 Increasingly, alternative therapies are being 
considered, including anakinra, an IL-1 receptor antago-
nist.20 Some pediatric studies suggest that anakinra pos-
sesses an improved safety profile and mortality benefit 
compared to etoposide and other emerging therapies for 
HLH, at least with regard to myelosuppression and hepato-
toxicity, and should be considered as an option for first-line 
treatment.21-24

Figure 1.  Algorithm for the management of HLH syndrome in adults.
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Outpatient Follow-up Care

Upon recovery and discharge from the hospital, patients 
will see their primary care provider for close follow-up. The 
risk of HLH relapse is highest within 1 year of disease 
remission, so HLH-specific markers such as serum ferritin 
should be monitored at least monthly during the first year, 
followed by at least annual monitoring.10 Other factors that 
should prompt concern for possible HLH relapse include 
fevers of unknown source and new cytopenias, while poor 
prognostic markers that necessitate closer outpatient sur-
veillance include low serum albumin, which may suggest 
poor synthetic function secondary to HLH-associated liver 
dysfunction or malnutrition, and a history of malignancy-
associated HLH.25 Evaluation for the etiology of secondary 
HLH should continue if it has not yet been elucidated, even 
if the patient has completed treatment.5 In patients with cen-
tral nervous system (CNS) involvement, cerebrospinal fluid 
analysis to assess for post-treatment disease activity should 
be completed.10 Pneumocystis jirovecii Prophylaxis against 
opportunistic infections such as viruses, fungi, and is 
advised, as initial treatment for HLH leads to immunocom-
promise.5 Immunizations should be deferred for at least 
6 months after remission, as some case reports highlight 
reactivation of HLH syndrome after common adult vaccina-
tions such as the influenza and COVID-19 vaccines.26-28

All patients should be referred to a hematologist as soon 
as possible following hospitalization to continue HLH-
specific treatment if indicated, assist primary care provid-
ers with close monitoring for relapse, and assess for 
hematological malignancy in patients with acquired HLH 
of unknown etiology. Even if general practitioners may be 
limited as far as therapies that they can offer to patients 
who relapse, they can provide comfort and support to 
patients’ families. Hematopoietic stem cell transplantation 
(HSCT) generally is indicated in the event of relapse, lym-
phoma-associated HLH, or CNS involvement.5,10 All 
patients should undergo testing for genetic causes of HLH 
if history, physical examination, and initial testing are con-
sistent with HLH syndrome, but genetic counseling for the 
patient’s relatives also may be considered if there is a sus-
picion for familial HLH syndrome.29 Diagnosis of familial 
HLH is an indication for HSCT.10

Conclusions

Based on a study of 151 patients with mean follow-up time 
of 17 months, acquired HLH syndrome in adults carried an 
all-cause mortality rate greater than 50%, with the specific 
mortality rate varying by the etiology of HLH and subse-
quent complications.30 Given this statistic, outpatient care 
of adult HLH patients may seem daunting to primary care 
providers. Improving providers’ understanding of the basic 
mechanisms and management of HLH syndrome may 

increase confidence as it pertains to these patients’ follow-
up care and prevent misdiagnosis and undertreatment of 
this condition that is likely to be significantly underdiag-
nosed. As patients transition from inpatient to outpatient 
management, collaborative care between the primary care 
provider and a board-certified hematologist and/or medical 
oncologist is necessary to ensure that relapse is not missed 
and that a full course of treatment, which may require 
HSCT, is completed.

Author Note

Candido Rivera is now affiliated to Division of Hematology/
Oncology, Mayo Clinic, Jacksonville, FL, USA.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The author(s) received no financial support for the research, 
authorship, and/or publication of this article.

ORCID iDs

Tanmayi Pai  https://orcid.org/0000-0002-1775-3557

Fernando Stancampiano  https://orcid.org/0000-0002-9162- 
1632

References

	 1.	 Allen CE, McClain KL. Pathophysiology and epidemiology 
of hemophagocytic lymphohistiocytosis. Hematology Am Soc 
Hematol Educ Program. 2015;2015:177-182. doi:10.1182/
asheducation-2015.1.177

	 2.	 Jordan MB, Allen CE, Greenberg J, et al. Challenges in the diag-
nosis of hemophagocytic lymphohistiocytosis: recommenda-
tions from the North American Consortium for Histiocytosis 
(NACHO). Pediatr Blood Cancer. 2019;66(11):e27929.  
doi:10.1002/pbc.27929

	 3.	 Jordan MB, Hildeman D, Kappler J, Marrack P. An animal model 
of hemophagocytic lymphohistiocytosis (HLH): CD8+ T cells 
and interferon gamma are essential for the disorder. Blood. 
2004;104(3):735-743. doi:10.1182/blood-2003-10-3413

	 4.	 Hayden A, Park S, Giustini D, Lee AY, Chen LY. 
Hemophagocytic syndromes (HPSs) including hemophago-
cytic lymphohistiocytosis (HLH) in adults: a systematic scop-
ing review. Blood Rev. 2016;30(6):411-420. doi:10.1016/j.
blre.2016.05.001

	 5.	 La Rosée P, Horne A, Hines M, et  al. Recommendations 
for the management of hemophagocytic lymphohistiocyto-
sis in adults. Blood. 2019;133(23):2465-2477. doi:10.1182/
blood.2018894618

	 6.	 Lingamaneni P, Vohra I, Farooq MZ, Malapati S, Singh 
SRK. Descriptive study of hemophagocytic lymphohis-
tiocytosis (HLH) admissions in adult population: data 
from nationwide inpatient sample (NIS) database. Blood. 

https://orcid.org/0000-0002-1775-3557
https://orcid.org/0000-0002-9162-1632
https://orcid.org/0000-0002-9162-1632


Pai et al	 5

2019;134(Supplement_1):4874-4874. doi:10.1182/blood-
2019-132229

	 7.	 Ramos-Casals M, Brito-Zerón P, López-Guillermo A, 
Khamashta MA, Bosch X. Adult haemophagocytic syndrome. 
Lancet. 2014;383(9927):1503-1516. doi:10.1016/S0140-6736 
(13)61048-X

	 8.	 Machowicz R, Waszczuk-Gajda A, Witkowska M, et  al. 
Prognostic factors for HLH in adults – analysis from the 
PALG HLH in adults database. Oral Presentation presented 
at: 23rd Congress of the European Hematology Association; 
June 17 2018; Stockholm, Sweden.

	 9.	 Machowicz R, Janka G, Wiktor-Jedrzejczak W. Similar but 
not the same: differential diagnosis of HLH and sepsis. Crit 
Rev Oncol Hematol. 2017;114:1-12. doi:10.1016/j.critrev-
onc.2017.03.023

	10.	 Jordan MB, Allen CE, Weitzman S, Filipovich AH, 
McClain KL. How I treat hemophagocytic lymphohistiocy-
tosis. Blood. 2011;118(15):4041-4052. doi:10.1182/blood-
2011-03-278127

	11.	 Gupta A, Weitzman S, Abdelhaleem M. The role of hemo-
phagocytosis in bone marrow aspirates in the diagnosis of 
hemophagocytic lymphohistiocytosis. Pediatr Blood Cancer. 
2008;50(2):192-194. doi:10.1002/pbc.21441

	12.	 Goel S, Polski JM, Imran H. Sensitivity and specificity of 
bone marrow hemophagocytosis in hemophagocytic lympho-
histiocytosis. Ann Clin Lab Sci. 2012;42(1):21-25.

	13.	 Henter JI, Horne A, Aricó M, et al. HLH-2004: diagnostic and 
therapeutic guidelines for hemophagocytic lymphohistiocyto-
sis. Pediatr Blood Cancer. 2007;48(2):124-131. doi:10.1002/
pbc.21039

	14.	 Knaak C, Nyvlt P, Schuster FS, et al. Hemophagocytic lym-
phohistiocytosis in critically ill patients: diagnostic reliability 
of HLH-2004 criteria and HScore. Crit Care. 2020;24(1):244. 
doi:10.1186/s13054-020-02941-3.

	15.	 Fardet L, Galicier L, Lambotte O, et  al. Development and 
validation of the HScore, a score for the diagnosis of reac-
tive hemophagocytic syndrome. Arthritis Rheumatol. 
2014;66(9):2613-2620. doi:10.1002/art.38690

	16.	 Ho C, Yao X, Tian L, Li FY, Podoltsev N, Xu ML. 
Marrow assessment for hemophagocytic lymphohistio-
cytosis demonstrates poor correlation with disease prob-
ability. Am J Clin Pathol. 2014;141(1):62-71. doi:10.1309/
AJCPMD5TJEFOOVBW

	17.	 Machowicz R, Janka G, Wiktor-Jedrzejczak W. Your critical 
care patient may have HLH (hemophagocytic lymphohistio-
cytosis). Crit Care. 2016;20(1):215. doi:10.1186/s13054-
016-1369-3. Published 2016 Jul 6.

	18.	 Ravelli A, Davì S, Minoia F, Martini A, Cron RQ. 
Macrophage activation syndrome. Hematol Oncol Clin North 
Am. 2015;29(5):927-941. doi:10.1016/j.hoc.2015.06.010

	19.	 Bergsten E, Horne A, Aricó M, et al. Confirmed efficacy of eto-
poside and dexamethasone in HLH treatment: long-term results 

of the cooperative HLH-2004 study. Blood. 2017;130(25):2728-
2738. doi:10.1182/blood-2017-06-788349

	20.	 Bami S, Vagrecha A, Soberman D, et al. The use of anakinra 
in the treatment of secondary hemophagocytic lympho-
histiocytosis. Pediatr Blood Cancer. 2020;67(11):e28581. 
doi:10.1002/pbc.28581

	21.	 Henter JI, Samuelsson-Horne A, Aricò M, et al. Treatment 
of hemophagocytic lymphohistiocytosis with HLH-94 
immunochemotherapy and bone marrow transplantation. 
Blood. 2002;100(7):2367-2373. doi:10.1182/blood-2002-
01-0172

	22.	 Eloseily EM, Weiser P, Crayne CB, et al. Benefit of anakinra 
in treating pediatric secondary hemophagocytic lymphohis-
tiocytosis. Arthritis Rheumatol. 2020;72(2):326-334. doi:10. 
1002/art.41103

	23.	 Halyabar O, Chang MH, Schoettler ML, et al. Calm in the midst 
of cytokine storm: a collaborative approach to the diagnosis 
and treatment of hemophagocytic lymphohistiocytosis and 
macrophage activation syndrome. Pediatr Rheumatol Online 
J. 2019;17(1):7. doi:10.1186/s12969-019-0309-6. Published  
2019 Feb 14.

	24.	 Mehta P, Cron RQ, Hartwell J, Manson JJ, Tattersall RS. 
Silencing the cytokine storm: the use of intravenous anakinra 
in haemophagocytic lymphohistiocytosis or macrophage acti-
vation syndrome. Lancet. 2020;2(6):E358-E367. doi:10.1016/
S2665-9913(20)30096-5

	25.	 Parikh SA, Kapoor P, Letendre L, Kumar S, Wolanskyj AP. 
Prognostic factors and outcomes of adults with hemophago-
cytic lymphohistiocytosis. Mayo Clin Proc. 2014;89(4):484-
492. doi:10.1016/j.mayocp.2013.12.012

	26.	 Gholam C, Grigoriadou S, Gilmour KC, Gaspar HB. 
Familial haemophagocytic lymphohistiocytosis: advances 
in the genetic basis, diagnosis and management. Clin 
Exp Immunol. 2011;163(3):271-283. doi:10.1111/j.1365-
2249.2010.04302.x

	27.	 Ikebe T, Takata H, Sasaki H, et al. Hemophagocytic lympho-
histiocytosis following influenza vaccination in a patient with 
aplastic anemia undergoing allogeneic bone marrow stem 
cell transplantation. Int J Hematol. 2017;105(4):389-391. 
doi:10.1007/s12185-016-2177-x

	28.	 Tang LV, Hu Y. Hemophagocytic lymphohistiocytosis after 
COVID-19 vaccination. J Hematol Oncol. 2021;14(1):87. 
doi:10.1186/s13045-021-01100-7. Published 2021 Jun 4.

	29.	 Clementi R, Emmi L, Maccario R, et  al. Adult onset and 
atypical presentation of hemophagocytic lymphohistiocyto-
sis in siblings carrying PRF1 mutations. Blood. 2002;100(6): 
2266-2267.

	30.	 Brito-Zerón P, Kostov B, Moral-Moral P, et  al. Prognostic 
factors of death in 151 adults with hemophagocytic syn-
drome: etiopathogenically driven analysis. Mayo Clin Proc 
Innov Qual Outcomes. 2018;2(3):267-276. doi:10.1016/j.
mayocpiqo.2018.06.006. Published 2018 Aug 1.


