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Abstract

Macrophage activation syndrome (MAS) is a rare but serious and potentially life-threatening complication of several chronic
rheumatic diseases and can also occur in people with autoimmune or immunodeficiency conditions. It occurs most commonly
with systemic-onset juvenile idiopathic arthritis, which is also known as Still's disease. MAS is thought to be closely related
to and pathophysiologically very similar to hemophagocytic lymphohistiocytosis. A high index of suspicion should be
maintained during diagnosis as correct early diagnosis is paramount to avoid serious complications. Here we present the case
of a 23-year-old woman with a history of juvenile rheumatoid arthritis (JRA) who presented with a progressively worsening
erythematous rash, cervical lymphadenopathy, splenomegaly, and pancytopenia. She was initially thought to be having a JRA
flare, but she did not improve with steroids. She was then found to have MAS, which improved after treatment with
cyclosporine. Although the duration of treatment of MAS with cyclosporine is not clear in the literature, we found that 3

months of therapy was sufficient.
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Introduction

Macrophage activation syndrome (MAS) is a macrophage-related
histiocytic disorder [1]. It is a severe and potentially life-threatening
complication of chronic rheumatic diseases most commonly seen in
systemic-onset juvenile idiopathic arthritis (sJIA) [2]. Even though MAS
can occur at any point during the course of sJIA, it typically occurs within
the first few days or weeks of the onset of the disease [3].

Obvious MAS occurs in 10% of children with sJIA, but MAS can occur
sub-clinically in another 30-40%, with some patients experiencing
recurrent episodes [4]. The exact cause of MAS is unknown, but
dysregulation of macrophage-lymphocyte interactions with a subsequent
rise in the levels of both T cell- derived and macrophage-derived
cytokines could be involved in this syndrome. This process is thought to
lead to an intense systemic inflammatory reaction, which accounts for the
main clinical picture of this disease. To successfully treat MAS, it is
imperative to have a high index of suspicion, make an early diagnosis,
and start prompt treatment [5].

A number of triggers have been linked to the development of MAS,
including viral infections, especially Epstein-Barr virus infection,
bacterial infection, parasitic infection, and fungal infection, and
medications such as non-steroidal anti-inflammatory drugs (e.g., aspirin),
anti-epileptic ~ drugs  (phenytoin,  lamotrigine),  methotrexate,
sulfasalazine, gold salts, and anti-tumor necrosis factor-alpha drugs
(etanercept, infliximab) [6]. In patients with sJIA, infections, flares of the
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underlying disease process, or changes in medication may trigger MAS
[3, 7]. If MAS is triggered by an infectious agent or drugs, then the initial
management will be the treatment of the specific infectious agent or
withdrawal of the drug. However, MAS can occur without any
identifiable precipitating factor [6].

Here we present the case of a 23-year-old woman with a history of
juvenile rheumatoid arthritis (JRA) who presented with a progressively
worsening erythematous rash, cervical lymphadenopathy, splenomegaly,
and pancytopenia.

Case Presentation

A 23-year-old Caucasian woman presented to the Emergency
Department with a 4-day history of lymphadenopathy of the right cervical
chain and fever that were then followed by an erythematous rash. The
rash started on the thighs and progressed proximally to involve the
forearms, chest, and face. Her medical history was significant only for
JRA, which was diagnosed at the age of seven, with her last flare being a
year prior to this presentation. At the time of presentation, her only
medications were tocilizumab, which she had been on for 2 years, and
sulfasalazine, which was started by her rheumatologist a week prior. She
had been taking sulfasalazine for 3 days prior to the onset of symptoms.
On exam, she was found to have a blood pressure of 90/60, heart rate of
100 bpm, and oxygen saturation of 95% on room air. Her cardiac exam
revealed normal S1 and S2 heart sounds without any murmurs, rubs, or
gallops. Her lungs were clear to auscultation bilaterally. Her abdominal
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exam was significant for palpable splenomegaly. There were no focal
neurologic deficits. There was no joint swelling or effusions present.
There was a blanching maculopapular rash and pharyngeal inflammation
without exudates.

The patient presented with an unclear clinical picture, but because of her
history of JRA, the recent addition of sulfasalazine to her medication
regimen, and her clinical presentation, the initial differential diagnosis
included DRESS syndrome, JRA flare, sepsis, and MAS.

The patient’s initial labs showed an elevated alanine aminotransferase
level of 75 U/L (normal 0- 65 U/L), aspartate aminotransferase level of
123 U/L (normal 0-37 U/L), lactate dehydrogenase (LDH) level of 764
U/L (normal 98-192 U/L), direct bilirubin level of 0.6 mg/dL (normal 0-
0.3 mg/dL), prothrombin time international normalized ratio (INR) of
1.31 (normal 1.1) , and prothrombin time 16.5 seconds (normal 11-13.5
seconds). In addition, her labs were remarkable for a low platelet count
of 69 K/cmm (normal 133-450 K/cmm), low fibrinogen of 182 mg/dL
(normal 230-510 mg/dL), and an erythrocyte sedimentation rate of 1
mm/hr (normal 0-22 mm/hr) (Figure 1). A chest X-ray did not reveal any
consolidation or infiltrates and a urine drug screen was negative. Other
laboratory data include hemoglobin level of 13.9 g/dL, hematocrit of
39.8%, and white blood cell count (WBC) of 9.3 K/cmm (Figures 2, 3).
However, even though the total WBC count was not elevated, on the
differential, it was noted that the patient had 35% bands. There were no
eosinophilia noted.

Given that sepsis was in the differential, the patient was not started on
steroids on the day of admission. She had blood drawn for cultures and
was started on broad-spectrum antibiotics. However, on day 2 of
hospitalization, she was noted to have worsening liver function tests
(LFTs), decreasing fibrinogen levels, increasing INR, and new-onset of
shortness of breath. A chest x-ray was taken and revealed the
development of pulmonary edema.
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Figure 1. Platelet trend throughout hospitalization
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Figure 2. Hemoglobin trend throughout hospitalization
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Figure 3. WBC trend throughout hospitalization

The worsening coagulopathy, transaminitis, and thrombocytopenia
prompted a hematology consultation, which revealed that her platelet
count had decreased to 54 K/cmm and her hemoglobin level had
decreased from 13.9 to 11.3 g/dL (Figure 1, 2). Her LDH level had
increased from 764 to 814 U/L, her total bilirubin level had increased
from 1.3 to 1.9 mg/dL, her direct bilirubin level had increased from 0.6
to 1.2 mg/dL, and her INR had increased from 1.31 to 1.69. Her blood
smear revealed a normocytic, normochromic anemia and reactive
neutrophilia. There was no evidence of microangiopathic hemolysis.
The hematology team initiated a further workup for MAS that included
a lipid panel and ferritin level and scheduled a bone marrow biopsy. The
ferritin level was found to be highly elevated at 12,976 ng/mL (normal
5 to 204 ng/dL), triglycerides were within normal limits, and high-
density lipoprotein was low (Figure 4).
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Figure 4. Ferritin weekly trend

Treatment with steroids and cyclosporine was recommended if an
immediate infectious workup was negative. The infectious workup
included blood cultures, sputum cultures, and blood serology for
cytomegalovirus, human immunodeficiency virus, Epstein-Barr virus,
mumps, herpes, rubella, Pneumocystis jirovecii, and legionella. In
addition, a bronchoalveolar lavage was performed because she had
developed shortness of breath and pulmonary edema. Samples from the
bronchoalveolar lavage were sent for viral culture, gram staining, and
fungal culture, and tested for cytomegalovirus, influenza A and B,
adenovirus, Pneumocystis jirovecii, and legionella. All infectious workup
done on bronchoalveolar lavage samples was negative. All blood and
sputum cultures were negative. A bone marrow biopsy was performed
and showed normocellular marrow for age, absent iron stores, and rare
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macrophages with hemophagocytosis (Figure 5).

The combination of macrophages with hemophagocytosis on bone
marrow biopsy and the laboratory findings of elevated LFTs,
thrombocytopenia, decreased fibrinogen, elevated INR, and low
erythrocyte sedimentation rate was suggestive of MAS (Figure 5). The
patient was therefore started on cyclosporine 150 mg by mouth twice
daily and dexamethasone 10 mg/m? on day 6 of hospitalization.
Sulfasalazine and tocilizumab were discontinued on admission as there
have been reports of those agents triggering MAS [4].

L

Figure 5. Bone marrow biopsy of the patient showing a macrophage
engulfing a neutrophil

The patient’s clinical condition as well as her laboratory findings
dramatically improved after cyclosporine and dexamethasone were
started. Her fever and shortness of breath resolved, and her platelet count
increased from 45,000 to 103,000 per liter after 48 hours of cyclosporine
initiation (Figure 3). Her transaminitis improved, with her aspartate
aminotransferase level returning to normal and her alanine
aminotransferase trending down from 123 to 118 U/L at the time of
discharge. Her INR improved from its peak level of 1.69 to 1.1. She was
discharged from the hospital day 10 on dexamethasone and cyclosporine,
with a goal cyclosporine trough of 100-200. She was seen as an outpatient
1 week after discharge.

At discharge, her ferritin level was checked and had decreased from
12,976 on admission to 322 after being on cyclosporine and
dexamethasone for only 2 weeks (Figure 4). Her lymphadenopathy and
splenomegaly resolved within a month. Her cyclosporine dose was
tapered slowly after 1 month of treatment, and her labs were followed
every 2 weeks during the taper. Her dose was decreased from 150 mg
twice daily, her initial dose for Month 1, to 100 mg twice daily for Month
2, followed by a change to 100 mg twice daily for 2 weeks, and then
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finally to 50 mg twice daily for 2 weeks. She therefore completed a total
of 3 months of treatment with cyclosporine. Steroid was also tapered
gradually over 1 month. She did very well after stopping cyclosporine,
and her only complaint was that she noticed some hair loss, although she
also observed that her hair grew during cyclosporine therapy. She has had
no evidence of recurrence of MAS for 5 years.

Discussion

MAS is a rare but serious and potentially life-threatening complication of
several chronic rheumatic diseases and can also occur in people with
autoimmune or immunodeficiency conditions [1]. It occurs most
commonly with sJIA. MAS is thought to be closely related to and
pathophysiologically very similar to hemophagocytic
lymphohistiocytosis (HLH). However, HLH criteria developed primarily
for genetic disorders leading to hemophagocytosis are not necessarily
useful in defining or identifying MAS. The main manifestations of MAS
include fever, hepatosplenomegaly, hepatic dysfunction,
lymphadenopathy, and disseminated intravascular coagulation.
Moreover, patients may present with lethargy, seizures, coma, or shock.
Unrelenting fever and rash, in contrast to the intermittent daily fever and
rash of active sJIA, are also common findings. The white blood cell
count, hemoglobin level, platelet count, and serum fibrinogen typically
drop rapidly, while the ferritin level often rises much higher than 1000
ng/ml, similar to our patient’s clinical presentation (Table 1). There is a
paradoxical drop in the erythrocyte sedimentation rate, as seen in our
patient, due to fibrinogen consumption, which can be an important clue
in the diagnosis of MAS [4]. On bone marrow examination of some
patients, numerous benign macrophages exhibit hemophagocytosis, but
not all bone marrow specimens from patients with MAS have this
finding. MAS is difficult to diagnose in the setting of sJIA because
systemic disease flare has a similar presentation; however, leukocytosis,
neutrophilia, thrombocytosis, and elevated erythrocyte sedimentation
rate are commonly seen in patients with sJIA without MAS.

Currently, there are no validated diagnostic criteria for MAS, as a result
the 2004 HLH criteria being used to aid in the diagnosis of MAS [8].
However, the HLH diagnostic criteria cannot be strictly used for MAS in
patients with sJIA despite the fact that the diseases are similar because
the criteria are too stringent to identify MAS in sJIA patients early in the
development of MAS when they are most likely to respond to treatment
[9] This difference in criteria is due to the fact that laboratory
abnormalities, such as cytopenias, occur late in the MAS disease process,
because patients with sJIA can have pre- existing neutrophilia and
thrombocytosis due to their active inflammatory disease, which will hide
decreases in these mature blood cells [1]. Following this reasoning, it is
thought that the relative decrease in WBC count, platelets, or fibrinogen
are better early diagnostic predictors of MAS than absolute deficiency is
(Table 1) [10].

Macrophage Activation Syndrome

Juvenile Idiopathic Arthritis

High ferritin
High LDH
Low RBC count and hemoglobin High
soluble CD25 and CD163

(>500ng/mL)

Low WBC count Low

platelet count

Normal or low erythrocyte sedimentation rate Low
fibrinogen

Prolonged PT and PTT

Elevated ALT/AST

High ferritin

High LDH

Low or normal RBC count and hemoglobin Normal or
mildly high soluble CD25 and CD163

High WBC count High

platelet count

High erythrocyte sedimentation rate High
fibrinogen

Normal PT and PTT

Normal or mildly elevated ALT/AST

Table 1. Laboratory Findings in MAS and sJIA
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Currently there are no established treatment guidelines for MAS, but
typically treatment is initiated with high-dose glucocorticoids (most often
"pulse” methylprednisolone at 30 mg/kg, maximum dose 1 g,
intravenously daily) [3, 4, 8]. Corticosteroids are used because they are
not only cytotoxic to lymphocytes but also inhibit the production of
CD95 ligand and the differentiation pathways of dendritic cells as well
as the expression of chemokines and cytokines [11]. There are also case
reports of successful treatment with cyclosporine or anakinra, an
interleukin (IL)-1 receptor antagonist [11, 12, 13]. Cyclosporine A is a
potent immunosuppressant that exerts its immunosuppressive action by
interfering with the cyclophilin pathway. Its main effects are through
suppression of the early steps in T-cell activation, leading to a failure to
activate the transcription of “early” genes, such as those encoding for
cytokines [14]. Cyclosporine A has also been shown to affect
macrophage production of IL-6, IL-1, and tumor necrosis factor-alpha
and to inhibit the expression of inducible nitric oxide synthetase and
cyclooxygenase-2 in macrophages, leading to reduced production of
nitric oxide and prostaglandin E2 [15,16]. Likewise, cyclosporine A has
been proven able to inhibit the expression of key cell-surface co-
stimulatory molecules, hence altering the antigen-presenting function of
dendritic cells for T-cell activation [4].

For patients with rheumatologic disease who are diagnosed with MAS,
treatment with increased immunosuppression and high-dose intravenous
immunoglobulin are often effective. Biologic agents directed against
inflammatory cytokines IL-1 and IL-6 have been used successfully in
some patients [4, 17, 18, 19]. If the patient’s condition worsens despite
steroids, cyclosporine, or other disease-specific therapy, it is sometimes
necessary to intensify treatment to include etoposide, other HLH salvage
therapy, or hematopoietic cell transplantation [1, 4, 8]. MAS s
potentially fatal; therefore, timely diagnosis is critical. It is challenging
to distinguish MAS from other conditions that may mimic some of its
features, such as sJIA flares or sepsis-like syndromes [20].
Differentiation of MAS from these conditions is crucial for selecting the
appropriate therapeutic interventions in a timely manner.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

References

1. Jordan MB, Allen CE, Weitzman S, Filipovich AH, and
McClain  KL. (2011) How | treat hemophagocytic
lymphohistiocytosis. Blood. 118:4041-4052.

2. Davi S, Consolaro A, Guseinova D, Pistorio A, Ruperto N,
Martini A, Cron RQ, Ravelli A, and MAS Study Group. (2011)
An international consensus survey of diagnostic criteria for
macrophage activation syndrome in systemic juvenile idiopathic
arthritis. J Rheumatol. 38:764-768.

3. Swahney S, Woo P, and Murray K. (2001) Macrophage
Activation Syndrome: A Potentially Fatal Complication of
Rheumatic Disorders. Archives of Disease in Childhood. 5:421—
426.

4. Minoia F, Davi S, Horne A, et al. (2014) Clinical features,
treatment, and outcome of macrophage activation syndrome
complicating systemic juvenile idiopathic arthritis: a
multinational, multicenter study of 362 patients. Arthritis
Rheumatology. 66:3160.

5. Favara BE, Feller AC, Pauli M, Jaffe ES, Weiss LM, Arico M,
Bucsky P, Egeler RM, Elinder G, Gadner H, Gresik M, Henter
JI, Imashuku S, Janka-Schaub G, Jaffe R, Ladisch S, Nezelof C,
and Pritchard J. (1997) Contemporary classification of
histiocytic ~ disorders. The WHO  Committee  On
Histiocytic/Reticulum  Cell Proliferations. Reclassification

Auctores Publishing — Volume 3(1)-031 www.auctoresonline.org
ISSN: 2690-4861

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

Copy rights@ Modupe Idowu et.al.

Working Group of the Histiocyte Society. Med Pediatr
Oncol.29:157-66.

Tristano AG. (2008) Macrophage activation syndrome: a
frequent but under diagnosed complication associated with
rheumatic diseases. Med Sci Monit. 14:27-36.

Stéphan JL, Koné-Paut I, Galambrun C, Mouy R, Bader-
Meunier B, and Prieur AM. (2001) Reactive Haemophagocytic
Syndrome in Children with Inflammatory Disorders. A
Retrospective Study of 24 Patients. Rheumatology; 40:1285-
1292.

Boom V, Anton J, Quartier P, Ravelli A, Wulffraat NM, and
Vastert SJ. (2015) Evidence-Based Diagnosis and Treatment of
Macrophage Activation Syndrome in Systemic Juvenile
Idiopathic Arthritis. Pediatric Rheumatology Online Journal. 13.
Davi S, Minoia F, and Pistoro A. (2014) Performance of Current
Guidelines for Diagnosis of Macrophage Activation Syndrome
Complicating Systemic Juvenile Idiopathic Arthritis. Arthritis
and Rheumatology. 10:271-280.

Ravelli A, Magni-Manzoni S, Pistorio A, Besana C, Forti T,
Ruperto N, Viola S, and Martini A. (2005) Preliminary
Diagnostic Guidelines For Macrophage Activation Syndrome
Complicating Systemic Juvenile Idiopathic Arthritis. J Pediatri.
146:598-604.

Gallon J, Franchimont D, Hiroi N, Frey G, Boettner A, Ehrhart-
Borenstein M, Chrousos GP, and Borenstein SR. (2002) Gene
Profiling Reveals Unknown Enhancing and Suppressive Actions
of Glucocorticoids on Immune Cells. The FASEB Journal.
16:61-71.

Ravelli A, Grom AA, Behrens EM, and Cron RQ. (2012)
Macrophage Activation Syndrome as Part of Systemic Juvenile
Idiopathic Arthritis: Diagnosis, Genetics,Pathophysiology and
Treatment. Genes and Immunity.13:289-298.

Bruck N, Suttorp M, Kabus M, Huebner G, Gahr M, and Pessler
F. (2011) Rapid and Sustained Remission of Systemic Juvenile
Idiopathic  Arthritis-Associated Macrophage  Activation
Syndrome  through  Treatment with  Anakinra and
Corticosteroids. Journal of Clinical Rheumatology; 17:23-27.
Kelly A and Ramanan AV. (2008) A Case of Macrophage
Activation Syndrome Successfully Treated with Anakinra.
Nature Clinical PracticeRheumatology; 4:615-20.

Faulds D, Goa KL, and Benfield P. (1993 Cyclosporin: A
Review of Its Pharmacodynamic and Pharmacokinetic
Properties, and Therapeutic Use in Immunoregulatory
Disorders. Drugs. 45:953-1040.

Garcia JE, Lopez AM, De Cabo MR, Rodriguez FM, Losada JP,
Sarmiento RG, Lopez AJ, and Arellano J. (1999) Cyclosporin:
A Decreases Human Macrophage Interleukin-6 Synthesis at
Post- Transcriptional Level. Mediators of Inflammation.8:253—
259.

Attur MG, Patel R, Thakker G, Vyas P, Levartovsky D, Patel P,
Naqvi S, et al. (2000) Differential Anti- Inflammatory Effects of
Immunosuppressive Drugs: Cyclosporin, Rapamycin and FK-
506 on Inducible Nitric Oxide Synthase, Nitric Oxide,
Cyclooxygenase-2 and PGE2 Production. Inflammation
Research. 49:20-26.

Mehta P, Cron RQ, Hartwell J, Manson JJ, Tattersall RS. (2020)
Silencing the cytokine storm: the use of intravenous anakinra in
haemophagocytic ~ lymphohistiocytosis ~ or  macrophage
activation syndrome [published online ahead of print, 2020 May
4]. Lancet Rheumatol. 10.1016/S2665- 9913(20)30096-30105.
Grom AA, Horne A, De Benedetti F. (2016) Macrophage
activation syndrome in the era of biologic therapy. Nat Rev
Rheumatol.12 (5):259-268.

Page 4 of 5


http://www.uptodate.com/contents/methylprednisolone-drug-information?source=see_link
http://www.uptodate.com/contents/anakinra-drug-information?source=see_link
https://ashpublications.org/blood/article/118/15/4041/29048/How-I-treat-hemophagocytic-lymphohistiocytosis
https://ashpublications.org/blood/article/118/15/4041/29048/How-I-treat-hemophagocytic-lymphohistiocytosis
https://ashpublications.org/blood/article/118/15/4041/29048/How-I-treat-hemophagocytic-lymphohistiocytosis
https://www.jrheum.org/content/38/4/764.short
https://www.jrheum.org/content/38/4/764.short
https://www.jrheum.org/content/38/4/764.short
https://www.jrheum.org/content/38/4/764.short
https://www.jrheum.org/content/38/4/764.short
https://www.jrheum.org/content/38/4/764.short
https://www.jrheum.org/content/38/4/764.short
https://www.jrheum.org/content/38/4/764.short
https://www.jrheum.org/content/38/4/764.short
https://onlinelibrary.wiley.com/doi/full/10.1002/art.38802
https://onlinelibrary.wiley.com/doi/full/10.1002/art.38802
https://onlinelibrary.wiley.com/doi/full/10.1002/art.38802
https://onlinelibrary.wiley.com/doi/full/10.1002/art.38802
https://onlinelibrary.wiley.com/doi/full/10.1002/art.38802
https://onlinelibrary.wiley.com/doi/abs/10.1002/(SICI)1096-911X(199709)29:3%3C157::AID-MPO1%3E3.0.CO;2-C
https://onlinelibrary.wiley.com/doi/abs/10.1002/(SICI)1096-911X(199709)29:3%3C157::AID-MPO1%3E3.0.CO;2-C
https://onlinelibrary.wiley.com/doi/abs/10.1002/(SICI)1096-911X(199709)29:3%3C157::AID-MPO1%3E3.0.CO;2-C
https://onlinelibrary.wiley.com/doi/abs/10.1002/(SICI)1096-911X(199709)29:3%3C157::AID-MPO1%3E3.0.CO;2-C
https://onlinelibrary.wiley.com/doi/abs/10.1002/(SICI)1096-911X(199709)29:3%3C157::AID-MPO1%3E3.0.CO;2-C
https://onlinelibrary.wiley.com/doi/abs/10.1002/(SICI)1096-911X(199709)29:3%3C157::AID-MPO1%3E3.0.CO;2-C
https://onlinelibrary.wiley.com/doi/abs/10.1002/(SICI)1096-911X(199709)29:3%3C157::AID-MPO1%3E3.0.CO;2-C
https://onlinelibrary.wiley.com/doi/abs/10.1002/(SICI)1096-911X(199709)29:3%3C157::AID-MPO1%3E3.0.CO;2-C
https://www.medscimonit.com/abstract/index/idArt/836570/new/1/act/3
https://www.medscimonit.com/abstract/index/idArt/836570/new/1/act/3
https://www.medscimonit.com/abstract/index/idArt/836570/new/1/act/3
https://academic.oup.com/rheumatology/article-abstract/40/11/1285/1784069
https://academic.oup.com/rheumatology/article-abstract/40/11/1285/1784069
https://academic.oup.com/rheumatology/article-abstract/40/11/1285/1784069
https://academic.oup.com/rheumatology/article-abstract/40/11/1285/1784069
https://academic.oup.com/rheumatology/article-abstract/40/11/1285/1784069
https://link.springer.com/article/10.1186/s12969-015-0055-3
https://link.springer.com/article/10.1186/s12969-015-0055-3
https://link.springer.com/article/10.1186/s12969-015-0055-3
https://link.springer.com/article/10.1186/s12969-015-0055-3
https://onlinelibrary.wiley.com/doi/full/10.1002/art.38769
https://onlinelibrary.wiley.com/doi/full/10.1002/art.38769
https://onlinelibrary.wiley.com/doi/full/10.1002/art.38769
https://onlinelibrary.wiley.com/doi/full/10.1002/art.38769
https://www.sciencedirect.com/science/article/abs/pii/S0022347604011680
https://www.sciencedirect.com/science/article/abs/pii/S0022347604011680
https://www.sciencedirect.com/science/article/abs/pii/S0022347604011680
https://www.sciencedirect.com/science/article/abs/pii/S0022347604011680
https://www.sciencedirect.com/science/article/abs/pii/S0022347604011680
https://faseb.onlinelibrary.wiley.com/doi/abs/10.1096/fj.01-0245com
https://faseb.onlinelibrary.wiley.com/doi/abs/10.1096/fj.01-0245com
https://faseb.onlinelibrary.wiley.com/doi/abs/10.1096/fj.01-0245com
https://faseb.onlinelibrary.wiley.com/doi/abs/10.1096/fj.01-0245com
https://faseb.onlinelibrary.wiley.com/doi/abs/10.1096/fj.01-0245com
https://www.nature.com/articles/gene20123/
https://www.nature.com/articles/gene20123/
https://www.nature.com/articles/gene20123/
https://www.nature.com/articles/gene20123/
https://journals.lww.com/jclinrheum/fulltext/2011/01000/Rapid_and_Sustained_Remission_of_Systemic_Juvenile.5.aspx
https://journals.lww.com/jclinrheum/fulltext/2011/01000/Rapid_and_Sustained_Remission_of_Systemic_Juvenile.5.aspx
https://journals.lww.com/jclinrheum/fulltext/2011/01000/Rapid_and_Sustained_Remission_of_Systemic_Juvenile.5.aspx
https://journals.lww.com/jclinrheum/fulltext/2011/01000/Rapid_and_Sustained_Remission_of_Systemic_Juvenile.5.aspx
https://journals.lww.com/jclinrheum/fulltext/2011/01000/Rapid_and_Sustained_Remission_of_Systemic_Juvenile.5.aspx
https://www.nature.com/articles/ncprheum0919
https://www.nature.com/articles/ncprheum0919
https://www.nature.com/articles/ncprheum0919
https://link.springer.com/article/10.2165/00003495-199345060-00007
https://link.springer.com/article/10.2165/00003495-199345060-00007
https://link.springer.com/article/10.2165/00003495-199345060-00007
https://link.springer.com/article/10.2165/00003495-199345060-00007
https://www.hindawi.com/journals/mi/1999/193147/
https://www.hindawi.com/journals/mi/1999/193147/
https://www.hindawi.com/journals/mi/1999/193147/
https://www.hindawi.com/journals/mi/1999/193147/
https://www.hindawi.com/journals/mi/1999/193147/
https://link.springer.com/article/10.1007/PL00000199
https://link.springer.com/article/10.1007/PL00000199
https://link.springer.com/article/10.1007/PL00000199
https://link.springer.com/article/10.1007/PL00000199
https://link.springer.com/article/10.1007/PL00000199
https://link.springer.com/article/10.1007/PL00000199
https://www.sciencedirect.com/science/article/pii/S2665991320300965
https://www.sciencedirect.com/science/article/pii/S2665991320300965
https://www.sciencedirect.com/science/article/pii/S2665991320300965
https://www.sciencedirect.com/science/article/pii/S2665991320300965
https://www.sciencedirect.com/science/article/pii/S2665991320300965
https://www.sciencedirect.com/science/article/abs/pii/S0091674917312770
https://www.sciencedirect.com/science/article/abs/pii/S0091674917312770
https://www.sciencedirect.com/science/article/abs/pii/S0091674917312770

International Journal of Clinical Case Reports and Reviews

Copy rights@ Modupe Idowu et.al.

20. Karakike E, Giamarellos-Bourboulis EJ. (2019) Macrophage Death in Sepsis. Front Immunol.10:55.
Activation-Like Syndrome: A Distinct Entity Leading to Early

This work is licensed under Creative
[ Commons Attribution 4.0 License
To Submit Your Article Click Here : [S8onli®-gi{[3

DOI: 10.31579/2690-4861/031

Auctores Publishing — Volume 3(1)-031 www.auctoresonline.org
ISSN: 2690-4861

Ready to submit your research? Choose Auctores and benefit from:

.
o

fast, convenient online submission

rigorous peer review by experienced research in your field
rapid publication on acceptance

authors retain copyrights

unique DOI for all articles

immediate, unrestricted online access

3

*

3

*

3

*

X3

%

X3

%

At Auctores, research is always in progress.

Learn more www.auctoresonline.org/journals/international-journal-
of-clinical-case-reports-and-reviews-

Page 5 of 5


https://www.frontiersin.org/articles/10.3389/fimmu.2019.00055/fulll
https://www.frontiersin.org/articles/10.3389/fimmu.2019.00055/fulll
https://www.frontiersin.org/articles/10.3389/fimmu.2019.00055/fulll
/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/manuscript

