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Abstract

Background: The mortality rate of Hemophagocytic Syn-
drome (HPS) is 26.5%-74.8%. Malignant neoplasms, hy-
perferritinemia, thrombocytopenia, older age, hypertriglyc-
eridemia, and prolonged prothrombin are considered to be
adverse prognostic factors. This study describes the under-
lying features of patient’s survivors and non-survivors with
HPS from one hospital between 2005-2019.

Methodology: This is a retrospective study. We included
patient with HPS diagnosis based on the HLH-2004 criteria,
or who presented hemophagocytic cells in the bone marrow
biopsy, or who had HPS diagnosis in the hospital discharge
report. Demographic, clinical characteristics, underlying
disorders and prognosis factors variables were collected.
Kruskal Wallis, Fisher test and Mann-Whitney U test were
used for the bivariate analysis. Kaplan-Meier method was
utilized to calculate their survival rates.

Results: Thirty patients were included. The median age was
55 years (+ 18.3); 16 (53.3%) were female. The Hematolog-
ical Malignancies (HM) subgroup had more and severe cy-
topenias [hemoglobin 6.5 (5.9-7.3; p 0.120), platelets 4500
(650-15,750; p 0.009), leukocytes 2050 (20-728; p 0.0001)
and neutrophils 0 (0-280; p 0.002)]. The non-survivor group
had a longer time of prolongation of the INR [2.1 (1.2-3.7)
versus 1.5 (1.1-1.6); p 0.028] and an older age at diagno-
sis of HPS [68 years (58.2-74.5) versus 40 years (34-57); p
0.043] versus the survivor group. The overall intrahospital
mortality was 43.3%, being greater in HM subgroup [8 pa-
tients (66.7%); p 0.029].

Conclusions: The HM subgroup had a higher mortality, and
a greater number and severe cytopenias. The non-survivor
group had a longer time of INR and a higher age at the mo-
ment of diagnosis of HPS.
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Abbreviations

HLH: Hemophagocytic Lymphohistiocytosis; HPS: Hemo-
phagocytic Syndrome; HM: Hematological Malignancies; Al:
Autoimmune; Inf.: Infections; MST: Malignant solid tumors;
Ct: Chemotherapy; BM: Bone marrow; HC: Hemophagocyt-
ic cells; SLE: Systemic Lupus Erythematosus; ASD: Adult
Still's Disease; GM: Gliobastoma Multiforme; HIV: Human
Immunodeficiency Virus; NK: Natural Killer; Hb: Hemoglo-
bin; Pt: Platelets; Leu: Leukocytes; Neu: Neutrophils; Tg:
Triglycerides; Fb: Fibrinogen; Fer.: Ferritin; Pre-hosp. stay
dx: Hospital stay prior to diagnosis of HPS; AST: Aspartate
aminotransferase; ALT: Alanine aminotransferase; LDH:
Lactate dehydrogenase; T.B.: Total biluribin; INR: Interna-
tional normalized ratio; T.P: Total protein; A.P: Alkaline phos-
phatase; GGT. Gamma-glutamyl transferase; IL: Interleukin

Introduction

Hemophagocytic Lymphohistiocytosis (HLH) is a clin-
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ical, inflammatory, acute and usually severe syndrome
with high mortality without early treatment. The HLH is
expressed by a proliferation and activation of T cells and
macrophages, producing a hypercitokinemia [1,2]. HLH
is also called Hemophagocytic Syndrome (HPS), a term
and acronym that we will use to refer to this entity.

The HPS has been classified into 2 groups: Primary
and secondary. The primary group, called Familial He-
mophagocytic Lymphobhistiocytosis, is a rare disease
that commonly affects infants and children, and is in-
herited in an autosomal recessive manner [2,3,4]. The
secondary group is associated with hematological ma-
lignancies (HM), autoimmune (Al) diseases, infections
(Inf.), and other less common causes like secondary to
bone marrow (BM) and solid organ transplants, malig-
nant solid tumors (MST), pharmacological [immunosup-
pressors, biological treatments and chemotherapy (Ct)],
and among others [1,5].

The HPS mortality rate is between 26.5% and 74.8%
according to different published series [6-11]. In gener-
al malignant neoplasms underlying HPS, hyperferritin-
emia, thrombocytopenia, older age at diagnosis of HPS,
hypertriglyceridemia, and prolonged prothrombin time
greater than 3 seconds are considered to be adverse
prognostic factors [7-16].

We are currently facing an entity with a high mor-

tality without early treatment. The diagnosis and its
therapeutic management are complex and are in the
hands of different medical specialists, so understand-
ing its various clinical manifestations, diagnostic crite-
ria and adverse prognostic factors, are very important
for its timely approach. In recent years, important ad-
vances have been published, such as the recommen-
dations made by the American Society of Hematology
and a scoring system (HScore) to predict the probabili-
ty of diagnosing HPS made by the American College of
Rheumatology, published in 2019 and 2014 respectively
[5,17]. But, these advances leave the assessment of ad-
verse prognostic factors, so the present study was an
effort to determine this issue based on our own expe-
rience describing demographic, clinical manifestation,
underlying disorders and laboratory findings to help us
to evaluate the prognosis factors.

Material and Methods

We retrospectively analyzed a cohort of 30 adult pa-
tients over 17-years-old with HPS diagnosis during their
admission in the Donostia University Hospital between
December 2005 and October 2019. The diagnosis of
HPS was based on the HLH-2004 criteria, or if the pa-
tient presented HC in the BM biopsy, or who had HPS
diagnosis in the hospital discharge report [4]. The diag-
nosis based on the HLH-2004 criteria required to meet

Table 1: Etiologies and mortality of each subgroup of patients with Hemophagocytic Syndrome.

Etiologies n =30

Mortality during the
admission*

Mortality after
discharge**

Autoimmune diseases

=10

=1

n
o

Systemic Lupus Erythematosus (SLE)

Adult Still's Disease (ASD)

Rheumatoid arthritis

= 2w o

IgG4 Sclerosing Disease

Hematological Malignancies Diseases

1]
-
N

Non-Hodgkin's Lymphoma

Myelodysplastic sindrome

- '3 O OO0 o | 3

Acute leukemia

Lymphoma extranodal NK cell

Multiple Myeloma

-

= A AW W W s

Probably lymphoproliferative disease

- O = W N =~ 3 OO O =~ |3
]
©

Infectious diseases

n
N

1]
-
=}

1]
o

Pneumocystis jirovencii in a patient with HIV

= a s

Gastroenteritis by Campylobacter jejuni

Malignant Solid tumor disease

Glioblastoma multiforme (GM) with temozolomide

- | 3
I
-

HPS without defined etiology

=
1]
(3]

W O 535 O =~ 3>
1]
o

n=0

HIV: Human Immunodeficiency Virus.
NK: Natural Killer.

*Mortality secondary to HPS.

**Mortality secondary to primary etiology.
‘p = 0.029.
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at least five of the following criteria: 1- Prolonged fever
(a temperature > 38.5 °C for > 7 days), 2- Splenomeg-
aly (the costal margin exceeded 3 cm), 3 - Cytopenia
involving in at least two lineages of peripheral blood
(neutrophil count < 1.0 x 109/L, hemoglobin < 90 g/L or
platelet < 100 x 109/L), 4- Hypertriglyceridemia (fasting
triglycerides = 3 mmol/L) and/or hypo-fibrinogenemia
(fibrinogen < 1.5 g/L), 5- Hemophagocytosis in bone
marrow, spleen or lymph nodes, 6- Low or absent NK
cells activity, 7- Serum ferritin = 500 pg/L and 8- Solu-
ble CD25 (soluble interleukin-2 receptor) = 2400 1U/ml.
However, the tests for soluble CD25 levels and NK cell
activity were not available in our institution. In addition,
HScore was calculated with the data collected from the
medical record.

The study was approved by the ethics committee
and given the retrospective informed consent was not
obtained. However, after collecting the data, the pa-
tients were anonymized. In addition, the study followed
the guidelines of the Organic Law 3/2018 of 5 Decem-
ber on the Protection of Personal Data and Guarantee
of Digital Rights, which repealed Organic Law 15/1999
of 5 December on the Protection of Personal Data.

The demographic, clinical manifestation, etiologies,
underlying disorders, diagnostic criteria, hospital stay
measured in days [global hospital stay and hospital stay
previous to the diagnosis of HPS (days from admission
until the BM biopsy is performed and treatment was
initiated)], prognostic factors, mortality, and relevant
laboratory findings (complete blood count, biochemi-
cal profile, liver profile, coagulation, ferritin and others)
were extracted from the electronic medical record.

Data analysis was performed using SPSS 21.0 soft-
ware. Frequencies and percentages (n, %) were used
to described the categorical variables. Continuous vari-
ables were described with the mean (x = s) or median
(RIQ) according to the degree of normality of the vari-
able distribution. Non-parametric tests were used for
most quantitative variables because the abnormal dis-
tribution. The analysis of inter-group differences (qual-
itative variables) was performed using the Fisher's test.
Kruskal Wallis' test was used in the analysis between
continuous quantitative variables and the polytomical
categorical variable "etiology". The analysis between
continuous quantitative variables and the analysis of the
2 groups (surviving and non-surviving) the Mann-Whit-
ney U test were used. In addition, the Kaplan-Meier
method was used to describe patient survival during
hospital admission.

Results

Patient characteristics: etiologies and underlying
disorders
Thirty patients [14 man; mean age, 55.5 years (+ 18.3

years)] with a diagnosis of HPS were included and divid-
ed into 5 subgroups (Table 1). The average HScore of

Egues et al. Int J Rare Dis Disord 2020, 3:020

the series was 270.5 (248.2-302.5), without finding sta-
tistically significant differences between the subgroups.
In 25 patients (HM: 12, Al: 10, Inf.: 2 and MST: 1) An
etiological diagnosis of HPS was found and in 5 cases
(16.7%) no etiological diagnosis was found, despite mul-
tiple diagnostic tests such as blood tests, cultures and
images. The debut of the primary etiology coincided
with the appearance of HPS in 12 patients (Al: 6, HM:
4 and Inf.: 2). The coincidence of an infectious disease
with HPS was observed in 10 patients, 2 were consid-
ered to be a primary etiology of HPS and 8 were proba-
bly the trigger of HPS [Al: 5 cases (2 Cytomegalovirus, 2
probably viral respiratory infections and 1 bacterial in-
fection) and HO: 3 cases (2 Epstein Barr and 1 bacterial
infection)].

Clinical manifestations and laboratory findings

All patients presented high fever, 53.3% splenomeg-
aly and 33.3% hepatomegaly. Only one patient with SLE
had neurological symptoms. The Table 2 and Table 3
shows the characteristics and comparative analysis of
the demographic, clinical, laboratory findings, under-
lying disorders and mortality variables during hospital
admission according to the etiological subgroup. Signif-
icant differences were observed in sex, age, leukocytes,
neutrophils, platelets, transaminases and total proteins.
Age at diagnosis of HPS was lower in the Al [40 (26.5-
56.3)] and Inf. subgroups [45.5 (30-61); p 0.001)]. The
HM subgroup had higher and more severe cytopenias
[platelets 4500 (650-15,750; p 0.009), leukocytes 2050
(20-728; p 0.0001) and neutrophils 0 (0-280; p 0.002)]
and low total proteins [4.3 (3.9- 4.5; p 0.003)]. The Al
subgroup had the highest elevation of AST [457 (289-
1140; p 0.026).

Mortality and prognosis factors

The survival of patients at 64 days during hospital
admission was 50% (IC95%: 54.82-73.18) by the Ka-
plan-Meier method (Figure 1). The intrahospital mortal-
ity secondary to HPS was 43.3%, being statistically sig-
nificant higher in the HM subgroup [8 patients (66.7%;
p 0.029)]. Nine patients presented disseminated intra-
vascular coagulation, of which 7 died (Al = 1/3, MH 6/6).
Five patients were included in the HPS subgroup with-
out defined etiology, 3 died during hospital admission
and 2 continued to be followed by the Hematology ser-
vice without finding the etiology.

The non-survivors group of HPS presented a longer
time of prolongation of the INR [2.1 (1.2-3.7) versus
1.5 (1.1- 1.6); p 0.028] and an age greater at the diag-
nosis of HPS [68 years (58.2-74.5) versus 40 years (34-
57); p 0.043] compared to the survivors group (Table
4). There was no difference in the total platelet count,
but all patients in the non-survivor group had throm-
bocytopenia [non-survivors: 13 (100%) vs. survivor 12
(70.6%); p 0.052)]. The survival group showed shorter
length of hospital stay before treatment initiation than

e Page 3 of 10 e



https://doi.org/10.23937/2643-4571/1710020

ISSN: 2643-4571

DOI: 10.23937/2643-4571/1710020

"Asdoiq mo.llew auoq ay) ui s|j@0 oihooBeydowsay pajussaid Jng ‘9100GH 8y} uo sjuiod JZ| pey pue juswalinseaw usboulql aAeY jou pip Jusiied auQy

"8J00GH 8y} Uo sjulod goz pey pue juswainsesw Usbouliqly e aAey jou pip jusied suQ,
"9100GH 8y} Uo sjulod ZzZ pey pue ‘sjuswainseaw unia) pue uaboulqly aAey jou pip jusied auQ "8J00SH Y} uo sjuiod g/Z PUB 0lZ PeY pue Juswalinseaw uabouuqy ou pey sjuaned om]
"8J00SH 8y} Uo sjuiod 9z pey pue juswainseaw usbouliql e aAey jou pip jusied suQ,

‘[ory ‘ueipspy]..

6200 %09 € 0 %05 L %0.°99 8 %01 L %0 €Y €l Ayjeyon
¥91°0 4162-0vT 9z 62C o6l€-89¢  ¥6C  .Ll€-19C| LlZ  .v0E-6¥C Zlz ST0eC8ve  §0.2 9109SH
GE6°0 %02 b 0 %0 0 %0€'€C 14 %02 z %0€'€T L uoissiwpe N9|
~uoneniul Juswjlealy pue sisoubeip
16170 05611 9e €L AON-LL vl 6EP0 92 G'9L-G oL 8'62-G'8 g9l ay} 0} snoiraid Aejs |eyidsoy
161°0 65-G'91 €z 8z 0€-91 €Z  €£¢6€6Z G119 €€5-G'6 G0¢ 8'09-02 g'Ge .Aejs [eydsoy jeqoj9
8cL0 %0 0 0 %001 z %0g°€e 14 %0% 14 %0€ "¢ oL Kjebawojeday
9120 %02 L 0 %001 z %0.°99 8 %05 S %0€°€S 9l Kjebawous|dg
€100 %001 S 0 %05 L %S¢ € %0/ . %0€'€S 9l uawom ‘Japudn
%0 0 b %05 L %S/ 6 %0€ € %0. 9% vl uew ‘Japudn
900°0 G'€/-G'€S L2 8. 19-0¢  SSP  8€LG.S 89 £95G9Z ov 8L F GGG (s ¥ x) by
o00>d S l r4 4! ol o€ u
ABojone pauysp INoyym sdH LS Juj NH Iv lejoL

‘uoissiwpe 8y} Buunp swoipuAsg onkoobeydowsH jo dnolbans |eaibojole yoes Jo Ajijerow pue sisplosip BulAlispun ‘8l00SH ‘UolelsajuBW [BOIUID ‘SonsLalorIRyD [eoiBojolwepid] iz a|qel

e Page 4 of 10 »

(=]
N
=
[3e]
=)
N
o
N
2
[}
0
@]
2
m)]
[}
=
©
14
-
—
=
©
-
[0}
0
[}
3
(o]
L



https://doi.org/10.23937/2643-4571/1710020

ISSN: 2643-4571

DOI: 10.23937/2643-4571/1710020

'HQ ‘eselsjsuelioulwy auluely ]V ‘oSelajsuel] oUWy sjenedsy 1| QY

‘pJooal [eolpaw Ul ejep oNy

"uIgloid [ejo 'd’l ‘oney pazijewloN [euoneussiul tyN] uiqunpg [ejo] ‘g 1 ‘eseusboipAysq sjejoe]
‘sopleoAIBl] 6] ‘unpuied o4 ‘usboulqid :q4 ‘spiydosnspN neN ‘sejhooyneT :na7 ‘s)eleield id ‘uiqojfowsH :qH

€00°0 198y zs [ 9G¥’ GG Sv6¢ (87 8'G-G'Y g VoL ¥ 8y (6z=u)d'L
G190 1€T) €l 6l AN zl L'z-el Ll 8L-L'L Gl 6'L-LL gl (6Z = u) ¥NI
60.°0 62-2°0 z L€ L9 9l AR LT 1'2-9'0 el uer-1| [ (Ip/Bw) "g'1L
¥95°0 GE9Z-6.€ 1S9  9z¥ A YN 2% 165 LGEL-6EE 089 82Z1-%89 88 9zZL1-12S 181 (wn) Ha
¥50°0 182-82 R4 88 v€2-2¢ eel €9Z-7S 601 665711 zer 88¢-9¥ 291 (wn) 1v
920'0 G8¥-1G LLL S YeL-€C 6. €6L-1. 901 ovl 1-682 LGV 90t-8. 6el (n) Lsv
¥65°0 0vS-6L1 /€€ 4 Liv¥.1T €l¢ YOv-vET (4 215¥€T 487 8¢e-92¢ e (oww) 6
0L¥'0 8¥/92-7162 6899 # 8€60L-G5/6 9¥E0lL  69695-/828 969l €9ZvL-¥Sey | €92FL  ¥8T 8E-¥EYS | 0€ESl (82 = u) (QwyBu) 184
0¥6°0 192-G01 g6l s 4% 4% vSe-vLL 191 0S+-06 zie 8Ge-L L1 LLL (vz = u) (Ip/Bw) q4
2000 0v0¥-08Z1 060€ 0€2 0Z€2-0 0911 082-0 0 8081-€£9 816 0GG1-0 Gl9 (/s01x) noN
1000°0 0195-G262 0.8y 08¥ 060€-0L0L 0502 82.-02 g8l 78e¢-05€L | G861 €GL-e8¢2|  0SZ) (/s01x) na7
600°0 000981-0059Z 0008 000§  0000L-0006  00S6  0S/GL-0S9  00S¥  0SZ00L-000LL 0S9LE  00SZS-000S  00SEL (s01x) 3d
0zL0 L'L1-G'9 [ 98 8.€L G/ €166 g9 ¥'8-9'9 z. 6,19 V'L (Ip/B) aH
Go00>d S I r4 4} ol 0¢ u
KBojone pauysp Jnoym SdH ~ LSI Juj WH v lejoL

‘dnoibgns swolipuAg onAoobeydowsH yoes jo uoissiwpe [eydsoy Buunp sbuipuly Alojeloge :¢ a|qel

e Page 5 of 10 e

(=]
N
=
[3e]
=)
N
o
N
2
[}
0
@]
2
m)]
[}
=
©
14
-
—
=
©
-
[0}
0
[}
3
(o]
L



https://doi.org/10.23937/2643-4571/1710020

DOI: 10.23937/2643-4571/1710020

ISSN: 2643-4571

Survival Function

.

Cumulative Probability of Survival

~I 1 Survival Function
~t= Censored

EERPPPY

02—

8

0=
Okl=
02 =
0E |—
0F |=

i
=
t

-
-]

Lenght o

05—

09—
04 1=
02—
06 |—
00Z=
0li—
0Z2—
02T~
OFi=
052—
092—
042—

dmission (days)

Figure 1: Analysis of survival during hospital admission by the Kaplan-Meier method.

the non-survival group, but did not reach statistical sig-
nificance. No significant differences were found in the
number of comorbidities and others laboratory findings
between the two groups. Seven patients (4 HM, 2 Al and
1 HPS without defined etiology) were admitted to the
Intensive Care Unit (ICU), of which 4 died (3 HM and 1
HPS without defined etiology) (p = 0.666).

After hospital discharge 4 of 16 patients that we
follow up died due to their primary etiology: Non-Hod-
gkin's lymphoma (6.8 months after discharge), myel-
odysplastic syndrome (43.9 months after discharge),
multiple myeloma (12 months after discharge) and GM
(1 month after discharge).

Discussion

In our study the most frequent causes of HPS were
HM and Al diseases, similar to others published series.
[3,7,12,18]. The most frequent cause of HPS found
were lymphoma, SLE and ASD, as described in most of
the series Al or HM diseases [8]. HPS can also occur in
the course of other hematological malignancies, such
as B-cell lymphoma, Hodgkin's lymphoma, acute and
chronic leukemias, acute myeloid leukemia, and myel-
odysplastic syndromes, as in our study [10,17]. In some
series the absence of an etiological diagnosis of HPS
was 30% [10]. In our series, the absence of an etiolo-
gy was 16.7%, with a mortality rate of 60% (p 0.029).

Egues et al. Int J Rare Dis Disord 2020, 3:020

The absence of an etiological diagnosis of HPS proba-
bly delayed the initiation of treatment and influenced
in the prognosis. In our series we found only one case
of HPS secondary to temozolomide, a chemotherapeu-
tic agent. The diagnosis of HPS secondary to CT is com-
plicated, probably by pre-existing neutropenia; in our
opinion, the diagnosis of HPS should be considered in
patients which continues with neutropenia and fever af-
ter stopping the CT and do not respond to broad-spec-
trum antibiotics.

The clinical features reflect the alteration of the
immune system, induced by a hypercitokinaemia with
increased interferon-gamma, tumor necrosis factor al-
pha, interleukins (IL) 1, IL-6, IL-10, IL-12, IL-18 and mac-
rophage colony-stimulating factor, released by highly
activated lymphocytes and macrophages [19,20]. The
clinical and analytical features that suggest HPS are
prolonged fever without response to antibiotherapy,
hepatosplenomegaly, thrombocytopenia progressing to
severe pancytopenia, hyperferritinemia, hypertransam-
inasemia, hypofibrinogenemia, hypertriglyceridemia,
and hypoalbuminemia [21]. In our series we observed
that the HM subgroup presented a greater number
and severity of cytopenias. The triglycerides may not
increase until the liver has been damaged for a long pe-
riod of time; this means that hypertriglyceridemia is a
sign of severe and late liver failure. In our study, there

e Page 6 of 10 e
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Table 4: Demographic characteristics, clinical manifestations, laboratory findings and underlying disorders between the hae-

mophagocytic syndrome survivor and non-survivor group.

Total Non-survivor Survivor
n 30 13 17 p <0.05
Age (xts) 55.5 +18.3 68 58.2-74.5 40 34-57 0.043
Women (%) 16 53.30% 61.50% 9 47.10% 1.00
Comorbidities (= 2) 5 16.70% 15.40% 3 17.60% 1.00
Global hospital stay” 35.5 20-6008 29 15.5-39 13 17-Aug 0.563
Hospital stay previous 16.5 8.5-29.8 23.5 11.5-38.3 10 17-May 0.205
to the diagnosis and
treatment initiation
HScore~ 270.5 248.2-302.5 268 251-289 274 240-304 1.00
Splenomegaly 16 53.30% 7 53.80% 9 52.90% 1.00
Hepatomegaly 10 33.30% 5 38.50% 5 29.40% 0.705
Hb (g/dL) 71 6.4-7.9 71 6.2-7.8 7.1 6.6-7.8 0.094
Pt (x10°/L) 13500 5000-52500 16000 11000-44000 12 000 5000-99000 0.281
Pt < 100 000 25 83.30% 13 100% 12 70.60% 0.052
Leu (x10°/L) 1250 238-353 1300 150-3940 1400 200-3340 0.457
Neu (x10°/L) 615 0-1550 1290 20-3 300 650 0-1400 0.805
Fb (mg/dL) (n = 24) 171 111-358 167 106-253 169 103-451 0.796
Fer (ng/mL) (n = 28) 15330 5434-38284 29063 5728-74604 13225 8287-28729 |0.108
Tg (mmol/L) 341 226-438 254 184-382 471 341-604 0.053
Tg = 160 mg/dl 25 83.30% 10 76.90% 15 88.20% 0.63
AST (U/L) 139 78-406 133 101-513 179 101-512.5 0.483
ALT (U/L) 162 46-389 109 41-333 199 99-298 0.198
LDH (U/L) 737 521-1 126 956 602-1 282 845 564-1 932 0.363
T.B. (mg/dL) 21 1-11.2 3.4 1.4-17.8 25 1.1-124 0.145
INR (n = 29) 1.5 1.1-1.9 2.1 1.2-3.7 1.5 1.1-1.6 0.028
T.P. (n=29) 4.8 +1.04 47 3.9-4.9 4.6 4.3-5.6 0.199
A.P. 234 121-413 204 144-481 388 104-491 0.869
GGT 233 110-548 239 120-427 491 119-681 0.902

A.P.: Alkaline Phosphatase; GGT: Gamma glutamyl Transferase.

were no differences between the etiological subgroups
or by survival group, unlike other studies, where hyper-
triglyceridemia proved to be a predictor of adverse out-
come [14]. This may be because most of our patients in
the survival group were patients with Al disease, who
had lower mortality and greater liver alteration.

As we have already mentioned there is a great vari-
ability in the mortality rate according to the studies
published. In our study the overall mortality was 43.3%,
being higher in the subgroup HM (66.7%; p 0.029). We
observed in the group of non-survivors, a greater age
at the time of diagnosis of HPS and a greater prolon-
gation of the INR. In others studies the mortality rate
of HPS secondary to Al diseases was lower, followed
by infectious diseases and primary HLH. In general, the
malignancies underlying HPS, especially lymphoma, are
considered an adverse prognostic factor [7,11,12,14].

The thrombocytopenia is considered an adverse
prognostic factor in HPS, and it's probably the most im-
portant one of all [9,11,22,23]. In our study the HM sub-

Egues et al. Int J Rare Dis Disord 2020, 3:020

group had lower levels of platelets [4,500 (650-15,750;
p 0.004)]. In the analysis between the non-survivor and
survivor groups there was no statistically significant dif-
ference, but all patients of the non-survivor group had
thrombocytopenia in contrast to the survivor group.
There are several mechanisms likely to cause throm-
bocytopenia: decreased production by insufficient BM,
overconsumption caused by disseminated intravascu-
lar coagulopathy and hypersplenism. Currently, there
is substantial evidence supporting the association be-
tween platelets and inflammation. Platelets express
Toll-like receptors, indicating an ability to directly at-
tract leukocyte-like microbial pathogens [24]. They bind
to von Willebrand factor attached to endothelial cells,
causing leukocytes to accumulate on the endotheli-
al surface [25]. In addition, platelets have a reciprocal
relationship with the complement system, which helps
eliminate infection [26,27]. In summary, thrombocyto-
penia results in an increased risk of bleeding, impaired
immune response, and bone marrow failure, suggesting
a wWorse prognosis.
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Hyperferritinemia was reported an independent
prognostic variable of mortality in HPS [15,28]. The fer-
ritin has been previously reported that its level greater
than 10,000 pg/L have 90% sensitive and 96% specific in
pediatric HLH. [29]. Almost all adults with HPS meet the
diagnostic criterion of serum ferritin greater than 500
ug/L, the sensitivity and specificity of this marker in the
adult population is much less impressive [30]. A review
showed that a hyperferritinemia over 50,000 mg/L was
not seen most often in adult HLH patients, but in pa-
tients with renal failure, hepatocellular injury, infections
and hematological malignancies [31]. In our study we
do not found significant difference in the comparative
analysis of the etiologies subgroup and survivor groups.

The age is also considered an independent adverse
prognostic factor for HPS. In our study the non-survivor
group had an older age, which is consistent with other
studies [14-16]. This may be related to senescent organs
resulting from more severe organ dysfunction [22]. It
should be mentioned that the non-survivor group in our
study did not present a greater number of comorbidi-
ties than the survivor group, so it appears that present-
ing comorbidities does not influence in the prognosis.

In relation to coagulation, it has been observed in
other studies that prolongation of the prothrombin time
greater than 3 seconds is associated with a worse prog-
nosis. In our study a prolonged INR was observed in the
non-survivor group (p 0.028) [13,22]. The INR provides
a qualitative assessment of anticoagulation activity, and
the prolongation is a risk factor for bleeding events.

The mortality of HPS from all causes used to be ap-
proximately 95% with a median survival of 1-2 months,
before the initiation of targeted therapy. In general,
current therapy is based in the combination of immu-
nosuppressant's and cytotoxics to stop the hyperinflam-
matory state, whatever the cause, but the main goal of
therapy is to treat the underlying disease. The induction
treatment in the protocols HLH-94 and HLH-2004 are
dexamethasone and etoposide, and for maintenance
cyclosporine A. In refractory or recurrent cases, intra-
thecal methotrexate and allogeneic hematopoietic cell
transplantation are used [4,32,33]. In the specific case
of Macrophage Syndrome (HPS secondary to Al disease)
the main treatment are the glucocorticoids. In refracto-
ry cases to glucocorticoids, cyclosporine A 2-7 mg/kg/
day is recommended to add [34-36]. In refractory cases
of these two treatments, the HLH-2004 protocol should
be considered. However, etoposide is not recommend-
ed because the serious side effects [37]. Biological ther-
apies, such as IL-1 and IL-6 inhibitors, is recommended
in refractory cases [38,39]. Others monoclonal antibod-
ies and Janus kinase pathway inhibitors show promise
of being effective. Emapalumab is a human monoclonal
antibody directed against interferon-gamma, and is the
first Food and Drug Administration approved therapy for
primary HLH, but is under regulatory review in the Eu-

Egues et al. Int J Rare Dis Disord 2020, 3:020

ropean Union. Emapalumab is approved for treatment
of primary HLH that is refractory, recurrent, progressing
or intolerant to current HLH treatments in both adult
and pediatric patients [40]. Ruxolitinib, a Janus kinase
1/2 inhibitor, can be option as a front-line therapy in
children with secondary HLH. Also, treatment with low
dose ruxolitinib plus HLH-94 protocol might be a poten-
tial choice for secondary HLH [41,42]. Other therapies
such as intravenous immunoglobulin, cyclophospha-
mide, and plasmapheresis have provided inconsistent
results.

Conclusions

The HM subgroup had greater mortality and more
number and severe cytopenias than the other sub-
groups. The non-survivor group presented a longer
time of INR and a higher age at the time of diagnosis
HPS compared to the survivor group. The subgroup of
HPS without defined etiology presented high mortali-
ty, maybe due to a delay in diagnosis and therefore in
treatment.
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