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The macrophage activation syndrome (MAS) is considered a 
challenge for diagnosis. The importance of diagnosis is life saving 
for the patients. Most cases have bad prognosis and about 40% of 
cases died at the first week of illness. The art of saving the patient 
life is early diagnosis and proper treatment. The application of 
scoring for MAS is important to diagnose and choose the best and 
effective treatment. There are different protocols for treatment but 
according to the scoring the proper treatment is started and best 
result is obtained.

There are four items according to which the scoring system is 
calculated (Table 1). The four items include the followings: clinical, 
laboratory, genetic and association with other systemic onset 
disease as systemic lupus erythrymatosis (SLE) and rheumatoid 
arthritis. The scoring for MAS is calculated according the value 
of each parameter. The level of ferritin is the most important and 
clue for the diagnosis of MAS. The level of ferritin takes score 
started by five up to ten if level is 500 up to 10.000 respectively. 
The decision at this point is to start pulse therapy using steroid. 
If the case not improved and the scoring starts to be more than 
ten and one more parameter is added from the guided list. At that 
time intravenous immunoglobulin and cyclosporine A is planned 
to start. The most important and added parameter is deterioration 
of more than one laboratory test due to wide spread inflammation 
of the body organs. The decision to start immunosuppressant and 
biological treatment is taken when genetic is confirmed and the 
defect in performing- mediated catalytic pathway is diagnoses. 
This point the score will be doubled reach to twenty due to detection 
of S CD 25 and natural killer cells (s IL-2R). This is used due 

to inability of cytolytic lymphocytes to lyse the infected antigen 
presenting cell (APC), which subsequently results in a prolonged 
cell-to-cell interaction. The end result is cytokine storm and 
clinical squeal of MAS [1,2]. In cases that diagnosed as systemic 
juvenile idiopathic arthritis (sJIA) the cytokine-specific therapy 
(e.g., anakinra) is used. Anakinra is a recombinant IL-1 receptor 
antagonist targeting both IL-1α and IL-1β cytokines used [3-5]. 
Likewise, canakinumab is a monoclonal antibody that specifically 
targets only the IL-1β cytokine and is a common treatment target 
in patients with sJIA [3,6].

The parameters for diagnosis MAS (Table 1):
A. Clinical diagnosis

Fever more than 38 C
Organomegally:  liver and spleen

B. Laboratory
Complete blood count
Liver function test
Lactate dehydrogenase
Fibrinogen
Triglyceride

C. Genetics
Confirmed by CD 163, CD 25 and natural killer cells (s IL-
2R)

D. Association with other systemic inflammatory disease as 
rheumatoid arthritis or SLE

Discussion
The scoring system of the MAS can facilitate the choice of the best 
medication for the patients.

First Line of Treatment
For only hyperfirretenemia the use of intravenous methyl 
prednisolone [IVMP] 30mg/kg/day for 3 to 5 days are most 
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commonly used as first-line treatment [3,7]. Cyclosporine A (CSA) 
is a useful agent for initial combination therapy with IVMP or as 
adjunctive therapy for MAS resistant to IVMP [4]. The scoring 
system at this point from 10 -20 points.

Second Line of Treatment
In cases with refractory to treatment by the first line due to multiorgan 
affection in the form of hepatomegaly or splenomegaly. That is 
confirmed by the high enzyme level and lactate dehydrogenase in 
addition to the indicator for the first line of treatment in the form of 
high ferritin level. The scoring system at this point is duplication 
of twenty. The side effects of IVIG are monitored as headache 
and if the patient complains from that the adjustment for the dose 
of IVIG is adjusted and follows up the symptom and signs. The 
addition of IVIG is used as the inflammation of multiorgan at this 
point has dramatic response for IVIG [8,9]. In a pediatric MAS 
study in India [10], 39% of patients received IVMP and CSA, 
36% received IVMP alone, 19% received IVMP and IVIG, and 
10% received IVMP, CSA, and IVIG. Follow up the laboratory 
investigation as blood cells and the liver function test decide the 
duration and the prognosis of the disease [11,12].

Third Line of Treatment
At this point the scoring system is duplicated more and the final 
result for the score is fourty points. At this point the genetic or 
other systemic disorder is diagnosed and the need for Anakinra is 
high. Earlier initiation of anakinra within 5 days of hospitalization 
was associated a statistically significant reduction in mortality 
among patients with non-malignancy associated MAS [13]. 
Treatment with recombinant IL-18 binding protein (IL-18bp) in 
com-bination with anakinra successfully improved life-threatening 
hyperinflammation in a patient with sJIA and refractory MAS. IL-
18 may also stimulate the inflammatory cascade leading to MAS 
in patients with sJIA [14].

Special Situations
Likewise, canakinumab is a monoclonal antibody that specifically 
targets only the IL-1β cytokine and is a common treatment target 
in patients with sJIA [3,6]. The need to use Tocilizumab is a 
monoclonal antibody that targets the IL-6 receptor. These cases 
need to have normal level of ferritin but high liver enzyme level. 
These patients tend to be afebrile and had lower cell counts and 
ferritin levels with higher liver enzymes [6,15]. Tocilizumab is 
confirmed to be used in cass of polyarticular JIA, and sJIA [16].

Reference
1. Jenkins MR, Rudd Schmidt JA, Lopez JA, et al. Failed CTL/

NK cell killing and cytokine hyperse-cretion are directly linked 
through prolonged synapse time. J Exp Med. 2015; 212: 307-
317.

2. Zhang M, Bracaglia C, Prencipe G, et al. A hetero-zygous 
RAB27A mutation associated with delayed cytolytic granule 
polarization and he-mophagocytic lymphohistiocytosis. J 
Immunol. 2016; 196: 2492-2503.

3. Nigrovic PA, Mannion M, Prince FH, et al. Anak-inra as first-
line disease-modifying therapy in systemic juvenile idiopathic 
arthritis: report of forty-six patients from an international multi-
center series. Arthritis Rheum. 2011; 63: 545-555.

4. Sonmez HE, Demir S, Bilginer Y, et al. Anak-inra treatment in 
macrophage activation syn-drome: a single center experience 
and systemic review of literature. Clin Rheumatol. 2018; 37: 
3329-3335.

5. Miettunen PM, Narendran A, Jayanthan A, et al. Successful 
treatment of severe paediatric rheumatic disease-associ-ated 
macrophage activation syndrome with interleukin-1 inhibition 
following conventional immunosuppressive therapy: case 
series with 12 patients. Rheumatology. 2011; 50: 417-419.

6. Schulert GS, Minoia F, Bohnsack J, et al. Effect of Biologic 
Therapy on Clinical and Laboratory Features of Macro-phage 
Activation Syndrome Associated With Systemic Juvenile 
Idiopathic Arthritis. Arthritis Care Res. 2018; 70: 409-419.

7. Behrens EM, Beukelman T, Paessler M, et al. Occult 
macrophage activation syndrome in pa-tients with systemic 
juvenile idiopathic arthritis. J Rheumatol. 2007; 34: 1133-1138.

8. Minoia F, Davi S, Horne A, et al. Clinical features, treatment, 
and outcome of macrophage activation syndrome complicating 
systemic juvenile idiopathic ar-thritis: a multinational, 
multicenter study of 362 patients. Arthritis Rheumatol. 2014; 
66: 3160-3169.

9. Zhang K, Jordan MB, Marsh RA, et al. Hypomorphic mutations 
in PRF1, MUNC13-4, and STXBP2 are associated with adult-
onset familial HLH. Blood. 2011; 118: 5794-5798.

10. Miettunen PM, Narendran A, Jayanthan A, et al. Successful 
treatment of severe paediatric rheumatic disease-associ-ated 
macrophage activation syndrome with interleukin-1 inhibition 
following conventional immunosuppressive therapy: case 
series with 12 patients. Rheumatology. 2011; 50: 417-419.

11. Minoia F, Davi S, Horne A, et al. Dissecting the heterogeneity 
of macrophage activation syndrome compli-cating systemic 
juvenile idiopathic arthritis. J Rheumatol. 2015; 42: 994-1001.

12. Garcia Pavon S, Yamazaki Nakashimada MA, Baez M, et al. 
Kawasaki Disease Complicated With Macrophage Activa-tion 
Syndrome: A Systematic Review. J Pediatr Hematol Oncol. 
2017; 39: 445-451.

13. Eloseily EM WP, Crayne CB, Haines H, et al. Benefit of 
Anakinra in Treating Pediatric Second-ary Hemophagocytic 
Lymphohistiocytosis. Ar-thritis Rheum. 2020; 72: 326-334.

14. Yasin S, Solomon K, Canna SW, et al. IL-18 as therapeutic 
target in a patient with resistant systemic juvenile idiopathic 
arthritis and recur-rent macrophage activation syndrome. 
Rheumatology. 2020; 59: 442-445.

15. Grom AA, Horne A, De Benedetti F. Macrophage activation 
syndrome in the era of biologic therapy. Nat Rev Rheumatol. 
2016; 12: 259-268.

16. Sterba Y, Ilowite N. Biologics in Pediatric Rheu-matology: 
Quo Vadis? Curr Rheumatol Rep. 2016; 18: 45.

© 2025 Helmy Nabo MM, et al. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License


