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An elevated HScore is associated  
with poor clinical outcomes  

in COVID-19 
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ABSTRACT

Background: Patients with Coronavirus Disease 2019 (COVID-19) fre-
quently experience a hyperinflammatory syndrome leading to unfavorable out-
comes. This condition resembles Secondary Hemophagocytic Lymphohistiocytosis 
(sHLH) described in neoplastic, rheumatic and other infectious diseases. A scoring 
system (HScore) that evaluates underlying immunosuppression, temperature, or-
ganomegaly, cytopenias, ferritin, triglycerides, fibrinogen and AST was validated 
for sHLH, and recently proposed to evaluate hyperinflammation in COVID-19. 
Aim: To assess the presence of sHLH among patients with COVID-19 admitted 
for hospitalization and to evaluate Hscore as a prognostic tool for poor outcomes. 
Material and Methods: One hundred forty-three patients aged 21-100 years 
(64% males) admitted because of COVID-19 were enrolled in a prospective 
study. HScore was calculated within 72 hours admission. The incidence of sHLH 
during hospitalization was evaluated. Additionally, the relationship between a 
HScore ≥ 130 points and either the requirement of mechanical ventilation or 
60-days mortality was explored. Results:The median HScore was 96 (33-169). 
A SHLH was  diagnosed in one patient (incidence 0.7%), whose HScore was 
169. After adjusting for age, sex, comorbidities and obesity, HScore ≥ 130 was 
independently associated with the composite clinical outcome (Hazard rartio 
2.13, p = 0.022). Conclusions: sHLH is not frequent among COVID-19 patients. 
HScore can be useful to predict the risk for poor outcomes. 

(Rev Med Chile 2023; 151: 15-22) 
Key words: COVID-19; Lymphohistiocytosis, Cytokine Release Syndrome; 

Hemophagocytic; Sepsis.

Un HScore elevado se asocia a mal pronóstico 
en pacientes con COVID-19

Antecedentes: Los pacientes con Enfermedad por Coronavirus 2019 
(COVID-19), experimentan frecuentemente un síndrome hiperinflamatorio 
que lleva a resultados desfavorables. Esta situación se asemeja al Síndrome 
Hemofagocítico Secundario (sHLH) descrito en enfermedades neoplásicas, 
reumatológicas y por otros agentes infecciosos. Un sistema simple de puntaje 
(HScore) que evalúa inmunosupresión, temperatura organomegalia, citopenias, 
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Since the beginning of the severe acute re-
spiratory syndrome coronavirus 2 (SARS-
CoV-2) pandemic, it has been noticed that 

patients frequently undergo a hyperinflammatory 
syndrome, contributing to worse outcomes1. 
Several groups have reported high ferritin, C-Re-
active Protein (CRP), or IL-6 among many oth-
ers markers in patients with severe Coronavirus 
Disease 2019 (COVID-19)2-4. Addressing this 
issue is important due to the potential benefit of 
immunomodulatory therapies. In fact, after al-
most a year of unprecedented worldwide research, 
corticosteroids were the first mortality-reducing 
pharmacological intervention available5. 

Many aspects of this syndrome resemble Sec-
ondary Hemophagocytic Lymphohistiocytosis 
(sHLH) that has been described in malignancies, 
rheumatologic conditions and infectious diseases, 
including several caused by viruses6-7. Recently, a 
clinical scoring system (HScore) has been devel-
oped and validated for the diagnosis of sHLH8, 
with an optimal cutoff value of 169 points to 
predict the disease.

HScore has also been proposed for measuring 
hyperinflammation in COVID-19 patients9. Thus, 
the aim of this study was to assess the presence of 
sHLH among patients with COVID-19 admitted 
for hospitalization in one center in Santiago 
(Chile), and to evaluate HScore as a prognostic 
tool for poor outcomes.

Patients and Methods

Study design
Patients aged 18 years and older hospitalized 

because of COVID-19, between April 1st and May 
31st of 2020, were considered for enrollment into 
a prospective, single-center, cohort study at the 
Hospital del Salvador in Santiago, Chile.  

SARS-CoV-2 infection was confirmed using 
real-time polymerase chain reaction (rt-PCR) 
from nasopharyngeal swabs in all cases. Patients 
with asymptomatic SARS-CoV-2 infection (eg. 
pre-surgical testing), or COVID-19 cases in which 
the infection was suspected to be acquired during 
hospitalization, were excluded. 

The primary objective of this study was to 
assess the incidence of sHLH among hospitalized 
COVID-19 patients. A secondary objective, was to 
evaluate the relationship between elevated HScore 
and a composite endpoint comprising mechanical 
ventilation and 60-days mortality from any cause, 
in a multivariate analysis.

Data collection
Within 72 hours since admission, HScore was 

calculated for every enrolled patient, including the 
following parameters (Table 1): history of known 
immunosuppression, highest body temperature 
registered, number of cytopenias, organomegaly, 
concentration of ferritin, triglycerides, fibrinogen 
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ferritina, triglicéridos, fibrinógeno y AST ha sido validado para el diagnóstico 
de sHLH y ha sido propuesto recientemente para evaluar la hiperinflamación 
en COVID-19. Objetivo: Medir la frecuencia de sHLH entre pacientes con CO-
VID-19 hospitalizados, y evaluar a HScore como una herramienta pronóstica. 
Material y Métodos: Ciento cuarenta y tres pacientes de 21 a 100 años (64% 
hombres) fueron ingresados en este estudio de cohorte prospectivo, unicéntrico. 
Se calculó HScore dentro de las primeras 72 horas desde el ingreso, y se midió 
la incidencia de sHLH durante la hospitalización. Adicionalmente, se evaluó 
la relación entre HScore ≥ 130 puntos y un desenlace compuesto de ventilación 
mecánica o muerte a los 60 días. Resultados: La mediana de HScore fue 96 
(33-169) puntos. Un paciente fue diagnosticado con sHLH (incidencia 0,7%). 
Luego de ajustar por edad, sexo, comorbilidades y obesidad, un HScore ≥ 130 se 
asoció de manera independiente con el desenlace compuesto. Conclusiones: El 
sHLH no es frecuente en los pacientes con COVID-19. El uso de HScore puede 
ser útil para predecir el riesgo de desenlaces clínicos desfavorables. 

Palabras clave: COVID-19; Linfohistiocitosis Hemofagocítica; Sepsis; Sín-
drome de Liberación de Citoquinas.
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Table 1. HScore

Number of 
points

Known Immunodepression*

No   0

Yes 18

Fever

< 38.4°C   0

38.4° - 39.4°C 33

> 39.4°C 49

Organomegaly

None   0

Hepatomegaly or splenomegaly 23

Hepatomegaly and splenomegaly 38

Cytopenias**

One lineage   0

Two lineages 24

Three lineages 34

Ferritin (ng/mL)

< 2.000   0

2.000-6.000 35

> 6.000 50

Fibrinogen (g/dL)

> 250   0

< 250 30

Triglycerides (mg/dL)

< 132   0

132-353 44

> 353 64

Serum aspartate aminotransferase (IU/L)

< 30   0

≥ 30 IU/L 19

Hemophagocytosis on bone marrow smear

No   0

Yes 35

*Human immunodeficiency virus positive or receiving long-
term immunosuppressive therapy (i.e., glucocorticoids, 
cyclosporine, azathioprine). **Defined as a hemoglobin level 
of ≤  9.2 g/dl and/or a leukocyte count of ≤  5,000/mm3 
and/or a platelet count of ≤ 110,000/mm3. HScore ≥ 169 is 
associated to sHLH with a sensitivity of 93% and a specificity 
of 86%8.

and aspartate aminotransferase (AST). Immuno-
suppression was defined as being HIV positive or 
receiving long-term immunosuppressive therapy 
(eg. glucocorticoids, cyclosporine, azathioprine). 
Cytopenia was defined as either haemoglobin 
concentration < 9.2 g/dL, a white blood cell count 
< 5,000 cells per mm3, or platelet count < 110,000 
per mm3. Organomegaly was defined as hepato-
megaly and/or splenomegaly based on physical 
examination or imaging studies. We also recorded 
routine demographic and clinical data. Comorbid-
ities were assessed by the Charlson Comorbidity 
index (CCI), as it has been previously reported 
in this population10. Multiple comorbidities were 
defined as having two or more points in CCI. 
Obesity was defined as a body mass index (BMI) 
of 30 Kg/m2 or more.

sHLH diagnosis and HScore as a prognostic tool
Once HScore was assessed, if sHLH was clini-

cally suspected, haematological consultation was 
requested for further evaluation. Bone marrow 
aspirate or biopsy were performed only when 
clinically indicated, and whether it was considered 
useful for the patient management. We considered 
a definitive diagnosis of sHLH when HScore was 
equal or superior to 169 points, in absence of an 
alternative diagnosis.

For prognostic purposes, we defined “high” 
HScore as having 130 points or more. This cut-off 
was chosen anticipating difficulties to perform 
a bone marrow aspirate in critical care patients 
or for security reasons; and due to restrictions 
in access to medical imaging during the first 
wave of the pandemic. As in the original score 
169 points is associated with a 90% sensibility to 
predict HLH, it seemed logical to conjecture 130 
points or more would be able to capture highly 
inflamed patients without  mandatory scans or 
bone marrow studies, which can add 35 or 38 
additional points. Similar approaches adjust-
ing HScore have been reported earlier both in 
COVID-19 and sepsis patients11,12.

Statistical analysis 
Continuous variables are presented as median 

(range) and categorical variables as n (%). Com-
parisons between high or low HScore groups were 
made using Student’s t test, Chi-square (X2) or 
Mann-Whitney U test, as appropriate. The inci-
dence of sHLH was calculated as the number of 
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sHLH cases to the total enrolled patients. Mortality 
from any cause was evaluated until 60 days since 
admission. For the multivariate analysis, a Cox 
proportional hazards model was used including 
other reported risk factors for worse outcomes: 
age, male sex, multiple comorbidities, and obesity. 

Helsinki declaration recommendations for 
human research were followed, and the study 
protocol received ethical approval from the in-
stitutional ethics committee (Comité de Ética 
Científica del Servicio de Salud Metropolitano 
Oriente. Santiago, Chile).

Results

Population Characteristics and sHLH frequency
From april 1st to may 31sth 2020, 143 patients 

were evaluated. The median age was 57 years 
(21-100), and 91 (63.6%) were male. The median 
time of symptoms before admission was 7 days 
(1-40). The median CCI was 1 (range 0-9) and 43 
(30.1%) patients were obese. Seventy-one patients 
(49.7%) were admitted to Intensive Care Units, 
and 42 (29.4%) needed mechanical ventilation. 
Twenty-two (15.4%) patients received cortico-
steroids. Thirty-six (25.2%) patients died during 
follow-up (Table 2). 

The median HScore was 96 (33-169). One pa-
tient was diagnosed with sHLH, due to a HScore of 
169 points (incidence 0.7%). He was a male with 
a high-grade astrocytoma. Due to poor prognosis, 
no further immunosuppressive therapy was given, 
passing away five days after admission. After initial 
scoring, sHLH was clinically suspected in four 
additional patients. Three of these patients had 
advanced cancer, and one had a liver transplant. In 
one of them, the diagnosis was ruled out after bone 
marrow biopsy; whereas the remaining patients 
were not biopsied because it was not considered 
useful for patient management (terminally ill). 

HScore as prognostic factor
After dividing the patients in low versus high 

HScore groups, we observed some significant 
differences, with the latter group being more 
likely to be male, admitted to ICU or prescribed 
corticosteroids.

Fifty-eight patients experienced the composite 
endpoint during follow-up. In the multivariate 
analysis, and after adjusting for age, sex, comor-

bidities and obesity, HScore ≥ 130 points was inde-
pendently associated with the composite endpoint 
(HR 2.13, CI 1.18 – 4.06, p 0.022) (Table 3).

Discussion

In this report, we prospectively followed 
eventual sHLH in hospitalized patients with 
COVID-19. sHLH was found to be uncommon 
in these patients, suggesting other causes of hy-
perinflammation.

sHLH in COVID-19
Several groups have reported high ferritin in 

patients with severe COVID-192-3. This finding, 
associated with other markers of hyperinflamma-
tion, led to the proposal of the association with 
sHLH13,9,14. In previous viral outbreaks, the role of 
sHLH was also suggested. In the SARS-associated 
coronavirus (SARS-CoV) epidemic, hemophago-
cytosis were reported in some autopsies15. In the 
Middle East respiratory syndrome coronavirus 
(MERS‑CoV) outbreak, a sHLH-like syndrome 
was also noticed16.

sHLH is characterized by high fever, cyto-
penias, organomegaly, elevated inflammatory 
markers, and frequently (though not always) by 
hemophagocytosis in bone marrow or lymph 
nodes17. It is associated with malignancies, in-
fections or inflammatory/rheumatic diseases. 
In some patients, these conditions can trigger 
a cytotoxic T lymphocytes-driven macrophage 
activation, leading to hypercytokinemia, which 
clinically presents as fever, cytopenias and organ 
failure. Virus-associated sHLH occurs commonly 
among immunosuppressed patients but also in 
healthy hosts. The most common virus infection 
triggering sHLH is Epstein-Barr Virus (EBV)6. 
However, sHLH is not frequently associated with 
respiratory failure, as seen among SARS-CoV2 
patients. Rather, sHLH produces organomegalies 
such as hepatosplenomegaly or lymphadenopathy. 
Once presented, sHLH is associated with high 
mortality and aggressive therapy must be initiated 
in order to control the hyperinflammatory state. 
Treatments protocols for this complication are 
usually complex and evidence-based data regard-
ing the best approach remain scarce18-19.

Our results suggest that sHLH is not behind the 
hyperinflammation state of COVID-19. Within 

HScore and outcome in COVID-19 - R. Benavente et al
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Table 2. Cohort demographic and clinical characteristics

Whole cohort
(n = 143)

HScore < 130
(n = 121)

HScore ≥ 130
(n = 22)

p value

Age (median, range) 57 (21-100) 64 (21-100) 59 (28-78) 0.105

Male sex (n, %) 91 (63.6%) 70 (57.9%) 21 (95.4%) 0.001*

Charlson Comorbidity Index (median,range) 1 (0-9) 1 (0-7) 0 (0-9) 0.236

*Acute myocardial infarction (n, %) 9 (6.3%) 3 (2.5%) 6 (27.2%)

*Congestive heart failure (n, %) 7 (4.9%) 7 (5.8%) 0 (0%)

*Peripheral vascular disease (n, %) 2 (1.4%) 2 (1.7%) 0 (0%)

*Cerebrovascular disease (n, %) 1 (0.7) 1 (0,8%) 0 (0%)

*Hemiplegia  (n, %) 0 (0%) 0 (0%) 0 (0%)

*Dementia (n, %) 13 (9.1%) 13 (10,7%) 0 (0%)

*Chronic lung disease (n, %) 25 (17.5%) 22 (1.8%) 3 (13.6%)

*Rheumatic disease (n, %) 7 (4.9%) 6 (4.9%) 1 (4.5%)

*Peptic ulcer (n, %) 0 (0%) 0 (0%) 0 (0%)

*Mild liver disease (n, %) 0 (0%) 0 (0%) 0 (0%)

*Severe liver disease (n, %) 2 (1.4%) 2 (1.7%) 0 (0%)

*Diabetes without end organ damage (n, %) 29 (20.3%) 27 (22.3%) 2 (9.1%)

*Diabetes with end organ damage (n, %) 12 (8.4%) 10 (8.3%) 2 (9.1%)

*Moderate to severe kidney disease (n, %) 9 (6.3%) 7 (0.6%) 2 (9.1%)

*Solid malignancy, nonmetastatic (n, %) 8 (5.6%) 7 (5.8%) 1 (4.5%)

*Solid malignancy, metastatic (n, %) 1 (0.7%) 0 (0%) 1 (4.5%)

*Leukemia (n, %) 1 (0.7%) 1 (0.8%) 0 (0%)

*Lymphoma (n, %) 1 (0.7%) 1 (0.8%) 0 (0%)

*AIDS (n, %) 0 (0%) 0 (0%) 0 (0%)

Body Mass Index ≥ 30 Kg/m2 (n, %) 43 (30.1%) 37 (30.6%) 6 (27.3%) 0.685

Days of symptoms at admission (median, range) 7 (1-40) 7 (1-40) 8 (1-15) 0.740

Corticosteroid treatment (n %) 22 (15.4%) 15 (12.4%) 7 (31.8%) 0.020*

Critical care admission (n, %) 71 (49.7%) 54 (44.6%) 17 (77.2%) 0.005*

*APACHE-II at critical care admission 11(2-27) 11(2-27) 11(4-27) 0.112

Non-invasive respiratory support (n, %) 25 (17.4%) 20 (16.5%) 5 (22.7%) 0.286

Mechanical ventilation (n, %) 42 (29.4%) 28 (23.1%) 14 (63.6%) 0.000*

*Mechanical ventilation days (median, range) 11 (1-37) 11(1-37) 11 (5-23) 0.902

Renal replacement therapy (n, %) 18 (12.6%) 12 (9.9%) 6 (27,2%) 0.230

Hospital length of stay in days (median, range) 9 (1-72) 8 (1-62) 16 (1-72) 0.002*

60-days mortality 36 (25.2%) 27 (22.3%) 9 (40.9%) 0.065

the whole cohort, only one patient fulfilled sHLH 
criteria during early hospitalization; whereas in 
only four additional patients sHLH was suspected 
and excluded thereafter during evolution. Interest-
ingly, all those patients had predisposing pathol-
ogies; high-grade astrocytoma, advanced breast 

cancer (one patient), lymphoma (two patients), 
and recent liver transplantation (one patient). 
This observation raises the question whether these 
patients had indeed sHLH manifestations due to 
COVID-19, or related to comorbidities largely 
known to be associated with sHLH.

HScore and outcome in COVID-19 - R. Benavente et al
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Cytopenias occurs in 60%-70% of patients 
with sHLH2. However, very few COVID-19 pa-
tients presented cytopenias, and if they did, HLH-
2004 or HScore criteria were not met. Most of the 
patients also presented high ferritin levels, which 
reflects inflammation (after excluding multiple red 
blood cell transfusions). Fibrinogen was elevated 
in most COVID-19 patients, contrary to what we 
should expect in sHLH. This may be reflecting 
the hypercoagulability state of this disease, and 
the fact that fibrinogen is an acute-phase protein. 
It would have been desirable to measure IL-6 lev-
els, since it is modestly elevated in sHLH unlike 
other hyperinflammatory syndromes, as Cytokine 
Release Syndrome (CRS) described in Chimeric 
antigen receptor T (CAR-T) cells or Haploiden-
tical Hematopoietic Stem Cell Transplantation 
(HSCT)19. Furthermore, there have been reports 
of high levels of IL-6 in COVID-19, but again, not 
as high as seen in CRS4. This observation has led 
some investigators to propose hyperinflammation 
in this pathology does not correspond to neither 
CRS nor sHLH20, and might be similar to the so-
called Macrophage Activation-Like Syndrome in 
sepsis21-22.

HScore as a predictor of worse outcomes
Inflammation is a major cause of morbility 

and mortality among COVID-19 patients, as 
previously reported in infections by other coro-
naviruses23. This can be explained by an uncon-
trolled, self-perpetuating, and tissue-damaging 
inflammatory activity, highlighted by the increase 
of a number of markers of inflammation in the 
curse of the disease24-25. The observation that 
clinical worsening is often seen at day 8-10 since 
the symptoms onset, reinforces the idea that it is 
hyperinflammation and not the virus itself that 

produces the most severe manifestations11. Several 
prognostic factors are described so far for this new 
disease, including age, diabetes, hypertension, car-
diovascular disease, obesity, high CCI, D-Dimer 
and ferritin levels10,26-29.

HScore was developed in 2014, to predict 
the presence of sHLH8. It has been regarded as a 
convenient tool in this matter, although having 
limitations6. In a recent validating study, HScore 
had a low specificity and a worse discriminatory 
power than earlier described HLH2004 criteria30. 
This must be taken into consideration when 
HScore is used with pure diagnostic intentions. 
Nevertheless, since high HScore at time of hospi-
talization may reflect severe inflammation rather 
than sHLH itself, some authors have suggested to 
use this score in all patients with COVID-199,15. 
Although others discourage this approach31-32, 
our results suggest 130 or more points of HScore 
are associated with worse outcomes, namely, the 
requirement of mechanical ventilation or/and 
death, in hospitalized patients with COVID-19. 
HScore is relatively easy to calculate, and can 
eventually lead to aggressive therapies, such as, 
more potent immunosuppressive agents or im-
munomodulators15,33-36.

In a recent report, Bordbar et al also assessed 
HScore as a predictor of disease outcomes in 
children and adults with COVID-1937. They found 
higher HScore in patients who required ICU 
admission and that the risk of death increased 
by 20% for every ten units increase in HScore. 
Notably, the median HScore in their cohort was 
lower than ours (43 vs. 96), but information 
about the timing of HScore calculation was not 
informed. Whether the cut-off point of 130 points 
is the most appropriate should be validated in a 
different cohort.

Table 3. Multivariate analysis (n = 143)

HR CI p value

Age (years) 1.03 1.015 - 1.055 < 0.001*

Male sex 1.42 0.766 - 2.638 0.264

Multiple comorbidities (CCI ≥2) 1.67 0.943 - 2.943 0.079

Obesity (BMI ≥ 30 Kg/m2) 2.19 1.256 - 3.807 0.006*

HScore ≥130 2.13 1.117 - 4.061 0.022*

HR: Hazard ratio. CI: Confidence Interval. CCI: Charlson Comorbidity Index. BMI: Body Mass Index.

HScore and outcome in COVID-19 - R. Benavente et al
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There are some limitations in our study. First, 
we did not have access to all tests listed in sHLH 
diagnostic criteria. Namely, NK-lymphocytes 
study is not currently available in our country; 
while the soluble CD25 (sCD25) study is not 
available in our institution. This precluded con-
firmation of suspicious cases using HLH2004 
criteria. As previously stated, bone marrow study 
was not performed in all patients, to minimize the 
researchers’ exposure to the virus, and because it 
was not considered useful for patient manage-
ment in most cases. Nevertheless, we believe that 
we can reasonably rule out sHLH as a cause of 
hyperinflammation in our patients. In addition, 
vaccination has effectively changed the natural 
history of the disease, being mechanical ventila-
tion and death less frequent outcomes. Finally, 
during the data collection, hydroxychloroquine 
or lopinavir/ritonavir were commonly prescribed, 
while steroids were not. Data from large RCT have 
modified this practice5,38 in favour of steroid use, 
which in turn could affect the power of HScore 
to predict poor outcomes.

Conclusion

In COVID-19 patients, sHLH seems to be a 
rare event, but excessive inflammation is common. 
In our unvaccinated cohort, high HScore (≥ 130), 
even at a lower threshold than required for sHLH 
diagnosis, was associated with poor outcomes. 
Further studies validating this finding could be 
helpful to select patients for more aggressive im-
munosuppressive treatments.
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