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Abstract

Macrophage Activation Syndrome (MAS) is a rare and potentially
fatal condition that can complicate many autoimmune diseases. It
is a type of Hemophagocytic Lymphohistiocytosis (HLH). HLH is a
potentially fatal disease of normal but overactive histiocytes and
lymphocytes commonly occurring in infancy but can occur in all age
groups. There are two types of HLH: Familial and acquired. Familial
HLH is an autosomal recessive disorder and accounts for 25% of
the cases. Acquired type is secondary to drugs, malignancies,
rheumatological disorders. There are five subtypes of inherited HLH:
familial HLH and types 1-5. HLH may result from an inappropriate
immune response to a viral illness like EBV. It may be due to X-linked
Lymphoproliferative Disease (XLP) caused by a mutation in SH2D1A
or XIAP gene.

Usually, MAS term is used for HLH secondary to rheumatological
disorders that occur mostly in individuals with Systemic Juvenile
Idiopathic Arthritis (SJIA) and those with adult-onset Still disease.
The condition is thought to be caused due to excessive activation
and expansion of T lymphocytes and macrophage histiocytes that
show hemophagocytic activity. The expansion of these cells leads
to a massive systemic inflammatory response associated with three
cardinal features: Cytopenias, liver dysfunction, and coagulopathy,
resembling Disseminated Intravascular Coagulation (DIC). MAS
incidence in SLE patients is estimated to be 0.9% - 4.6%, and it
is widely under recognized and underreported. In this report, we
enumerate one such case with their clinical presentation, evaluation,
and management.

Case

A 07-year-old girl presented with a history of intermittent fever
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with evening rise of temperature for the last 20 days; fever was
associated with an erythematous rash over her face, arms, and thighs,
reduced appetite, generalized weakness, and loss of 4kg weight
over the last month. There was no significant past medical history
or family history. On physical examination, she was conscious,
active, and oriented to time, place, and person. She was afebrile with
a pulse of 114/min, BP 114/80 mm of Hg, respiratory rate of 26/
min; she was dehydrated with significant pallor, and bilateral neck
lymphadenopathy. Facial puffiness was present. Mild splenomegaly
was present. Lab reports showed severe microcytic anemia (4,7
g/dL, MCV 48.4, MCH 16.5, MCHC 34.1), thrombocytopenia
(1,58,000 cells/uL), normal lymphocyte count (4300 cells/uL), ESR
110, CRP 6.3, hypofibrinogenemia (570mg/dl), increased Lactate
Dehydrogenase 835 TU/L. Her PTT was 28 sec, and her INR was 1.
The blood levels of albumin, BUN, serum creatinine, AST, ALT, and
total bilirubin were normal. Urinalysis showed proteinuria (+++).
Epithelial cells 2-3cells/HPF, pus cells 8-10/HPF, hyaline casts, Urine
Protein creatinine ratio 10.54. Serological tests for HBV, HCV, HIV
were normal. Blood and urine cultures were negative. The patient
was positive for ANA, anti-dsDNA (200IU/ml); her serum C3 was
low (23mg/dl). Her USG abdomen showed moderate splenomegaly
with mild free fluid in the abdomen. Bone marrow aspirate showed
erythroid hyperplasia, hypercellular forage with evidence of
hemophagocytosis. The patient was diagnosed as a case of SLE with
MAS. She was managed with transfusion of 300 ml of packed RBC
over three days along with IVIG 22.5 gm over 24 hrs, intravenous
methylprednisolone (30mg/kg/day) for three days, followed by
prednisolone (1mg/kg) and cyclophosphamide (500mg/month) for six
months. The hospital course was complicated due to the development
of two episodes of seizures on day 4 of management. The patient was
managed with IV Lorazepam and IV Phenytoin. The patient showed
significant improvement since day five and was discharged on day 14.
The patient improved with this management and remained well after
a two-year follow-up [1-5].

Discussion

Macrophage activation syndrome is an inflammatory state caused
by the activation of macrophages and T cells. These cells produce
excess amounts of inflammatory cytokines like IFNy, TNF, IL-1, IL-6,
IL-10. MAS usually presents with fever, pancytopenia, hepatomegaly,
splenomegaly, CNS symptoms. The patient may develop a rash,
epistaxis, hemoptysis, or GI bleeding. Lab findings include elevated
liver enzymes, hypofibrinogenemia, elevated triglyceride, and ferritin
levels with an abnormal coagulation profile. Bone marrow aspirate
shows evidence of haemophagocytic cells [6-10].

HLH diagnostic criteria by International Histiocyte society:

The diagnosis of HLH is established when one of the following
two criteria are met:

* A molecular diagnosis consistent with HLH (mutations found in
either PRF1 or MUNC13-4)
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» Diagnostic criteria of HLH is fulfilled (at least five of the eight
criteria listed below are present)

v' Persistent fever
v' Splenomegaly
v’ Pancytopenia

= Hemoglobin <90g/L
= Platelets <100 x 10°/L
= Neutrophils < 1.0 x 10°/L

» High triglyceride and/or low fibrinogen

» Hemophagocytosis in bone marrow, spleen, lymph node without
any evidence of malignancy

* Serum ferritin >500 pg/L

* Low or absent NK cell activity

* High serum sIL2Ra

Our patient met five criteria, genetic testing, NK cell activity, and
serum sIL2Ro were not available at our center.

Conclusion

MAS in SLE is an under recognized and underreported but poten-
tially life-threatening complication that can be found at any age group
and, as in our case, can be the first symptom of SLE. Early diagnosis
and prompt therapy are essential in such cases to prevent adverse pa-
tient outcomes.

Conflict of Interest

The author declares that there are no conflicts of interest.
References

1. Sen ES, Clarke SL, Ramanan AV (2016) Macrophage activation syn-
drome. Indian Journal of Pediatrics 83: 248-253.

J Clin Stud Med Case Rep ISSN: 2378-8801, Open Access Journal

DOI: 10.24966/CSMC-8801/100096

10.

Alkoht A, Hanafi I, Khali K (2017) Macrophage Activation Syndrome: A
Report of Two Cases and a Literature Review. Case Rep Rheumatol 2017:
5304180.

Atteritano M, David A, Bagnato G, Beninati C, Frisina A, et al. (2012)
Haemophagocytic syndrome in rheumatic patients. A systematic review.
Eur Rev Med Pharmacol Sci 16: 1414-1424.

Sawhney S, Woo P, Murray KJ (2001) Macrophage activation syndrome:
a potentially fatal complication of rheumatic disorders. Arch Dis Child 85:
421-426.

Jimenez AT, Vallejo ES, Cruz MZ, Cruz AC, Jara BS (2014) Macrophage
activation syndrome as the initial manifestation of severe juvenile onset
systemic lupus erythematosus. Favorable response to cyclophosphamide.
Reumatol Clin 10: 331-335.

Gormezano NW, Otsuzi CI, Barros DL, da Silva MA, Pereira RMR, et
al. (2016) Macrophage activation syndrome: A severe and frequent man-
ifestation of acute pancreatitis in 362 childhood-onset compared to 1830
adult-onset systemic lupus erythematosus patients. Semin Arthritis Rheum
45:706-710.

Sato S, Uejima Y, Arakawa Y, Furuichi M, Suganuma E, et al. (2019) Clini-
cal features of macrophage activation syndrome as the onset manifestation
of juvenile systemic lupus erythematosus. Rheumatol Adv Pract 3: 013.

Granata G, Didona D, Stifano G, Feola A, Granata M (2015) Macrophage
Activation Syndrome as Onset of Systemic Lupus Erythematosus: A Case
Report and a Review of the Literature. Case Rep Med 2015: 294041.

Pringe A, Trail L, Ruperto N, Buoncompagni A, Loy A, et al. (2007) Mac-
rophage activation syndrome in juvenile systemic lupus erythematosus: an
under-recognized complication? Lupus 16: 587-592.

Vilaiyuk S, Sirachainan N, Wanitkun S, Pirojsakul K, Vaewpanich J (2013)
Recurrent macrophage activation syndrome as the primary manifestation
in systemic lupus erythematosus and the benefit of serial ferritin measure-
ments: a case-based review. Clin Rheumatol 32: 899-904.

Volume 7 ¢ Issue 3 » 100096


http://doi.org/10.24966/CSMC-8801/100096
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5676417/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5676417/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5676417/
https://pubmed.ncbi.nlm.nih.gov/23104659/
https://pubmed.ncbi.nlm.nih.gov/23104659/
https://pubmed.ncbi.nlm.nih.gov/23104659/
https://pubmed.ncbi.nlm.nih.gov/11668110/
https://pubmed.ncbi.nlm.nih.gov/11668110/
https://pubmed.ncbi.nlm.nih.gov/11668110/
https://pubmed.ncbi.nlm.nih.gov/24035795/
https://pubmed.ncbi.nlm.nih.gov/24035795/
https://pubmed.ncbi.nlm.nih.gov/24035795/
https://pubmed.ncbi.nlm.nih.gov/24035795/
https://pubmed.ncbi.nlm.nih.gov/26833399/
https://pubmed.ncbi.nlm.nih.gov/26833399/
https://pubmed.ncbi.nlm.nih.gov/26833399/
https://pubmed.ncbi.nlm.nih.gov/26833399/
https://pubmed.ncbi.nlm.nih.gov/26833399/
https://academic.oup.com/rheumap/article/3/1/rkz013/5488953
https://academic.oup.com/rheumap/article/3/1/rkz013/5488953
https://academic.oup.com/rheumap/article/3/1/rkz013/5488953
https://www.hindawi.com/journals/crim/2015/294041/
https://www.hindawi.com/journals/crim/2015/294041/
https://www.hindawi.com/journals/crim/2015/294041/
https://pubmed.ncbi.nlm.nih.gov/17711893/
https://pubmed.ncbi.nlm.nih.gov/17711893/
https://pubmed.ncbi.nlm.nih.gov/17711893/
https://pubmed.ncbi.nlm.nih.gov/23483294/
https://pubmed.ncbi.nlm.nih.gov/23483294/
https://pubmed.ncbi.nlm.nih.gov/23483294/
https://pubmed.ncbi.nlm.nih.gov/23483294/

Advances In Industrial Biotechnology | ISSN: 2639-5665

Advances In Microbiology Research | ISSN: 2689-694X

Archives Of Surgery And Surgical Education | ISSN: 2689-3126

Archives Of Urology

Archives Of Zoological Studies | ISSN: 2640-7779

Current Trends Medical And Biological Engineering

International Journal Of Case Reports And Therapeutic Studies | ISSN: 2689-310X
Journal Of Addiction & Addictive Disorders | ISSN: 2578-7276

Journal Of Agronomy & Agricultural Science | ISSN: 2689-8292

Journal Of AIDS Clinical Research & STDs | ISSN: 2572-7370

Journal Of Alcoholism Drug Abuse & Substance Dependence | ISSN: 2572-9594
Journal Of Allergy Disorders & Therapy | ISSN: 2470-749X

Journal Of Alternative Complementary & Integrative Medicine | ISSN: 2470-7562
Journal Of Alzheimers & Neurodegenerative Diseases | ISSN: 2572-9608
Journal Of Anesthesia & Clinical Care | ISSN: 2378-8879

Journal Of Angiology & Vascular Surgery | ISSN: 2572-7397

Journal Of Animal Research & Veterinary Science | ISSN: 2639-3751
Journal Of Aquaculture & Fisheries | [SSN: 2576-5523

Journal Of Atmospheric & Earth Sciences | ISSN: 2689-8780

Journal Of Biotech Research & Biochemistry

Journal Of Brain & Neuroscience Research

Journal Of Cancer Biology & Treatment | ISSN: 2470-7546

Journal Of Cardiology Study & Research | ISSN: 2640-768X

Journal Of Cell Biology & Cell Metabolism | ISSN: 2381-1943

Journal Of Clinical Dermatology & Therapy | ISSN: 2378-8771

Journal Of Clinical Immunology & Immunotherapy | ISSN: 2378-8844
Journal Of Clinical Studies & Medical Case Reports | ISSN: 2378-8801
Journal Of Community Medicine & Public Health Care | ISSN: 2381-1978
Journal Of Cytology & Tissue Biology | ISSN: 2378-9107

Journal Of Dairy Research & Technology | ISSN: 2688-9315

Journal Of Dentistry Oral Health & Cosmesis | ISSN: 2473-6783

Journal Of Diabetes & Metabolic Disorders | ISSN: 2381-201X

Journal Of Emergency Medicine Trauma & Surgical Care | ISSN: 2378-8798
Journal Of Environmental Science Current Research | ISSN: 2643-5020
Journal Of Food Science & Nutrition | ISSN: 2470-1076

Journal Of Forensic Legal & Investigative Sciences | ISSN: 2473-733X

Journal Of Gastroenterology & Hepatology Research | ISSN: 2574-2566

Journal Of Genetics & Genomic Sciences | ISSN: 2574-2485

Journal Of Gerontology & Geriatric Medicine | ISSN: 2381-8662

Journal Of Hematology Blood Transfusion & Disorders | [ISSN: 2572-2999
Journal Of Hospice & Palliative Medical Care

Journal Of Human Endocrinology | ISSN: 2572-9640

Journal Of Infectious & Non Infectious Diseases | ISSN: 2381-8654

Journal Of Internal Medicine & Primary Healthcare | ISSN: 2574-2493

Journal Of Light & Laser Current Trends

Journal Of Medicine Study & Research | ISSN: 2639-5657

Journal Of Modern Chemical Sciences

Journal Of Nanotechnology Nanomedicine & Nanobiotechnology | ISSN: 2381-2044
Journal Of Neonatology & Clinical Pediatrics | ISSN: 2378-878X

Journal Of Nephrology & Renal Therapy | ISSN: 2473-7313

Journal Of Non Invasive Vascular Investigation | ISSN: 2572-7400

Journal Of Nuclear Medicine Radiology & Radiation Therapy | ISSN: 2572-7419
Journal Of Obesity & Weight Loss | [SSN: 2473-7372

Journal Of Ophthalmology & Clinical Research | ISSN: 2378-8887

Journal Of Orthopedic Research & Physiotherapy | ISSN: 2381-2052

Journal Of Otolaryngology Head & Neck Surgery | ISSN: 2573-010X

Journal Of Pathology Clinical & Medical Research

Journal Of Pharmacology Pharmaceutics & Pharmacovigilance | ISSN: 2639-5649
Journal Of Physical Medicine Rehabilitation & Disabilities | [SSN: 2381-8670
Journal Of Plant Science Current Research | ISSN: 2639-3743

Journal Of Practical & Professional Nursing | ISSN: 2639-5681

Journal Of Protein Research & Bioinformatics

Journal Of Psychiatry Depression & Anxiety | ISSN: 2573-0150

Journal Of Pulmonary Medicine & Respiratory Research | ISSN: 2573-0177
Journal Of Reproductive Medicine Gynaecology & Obstetrics | ISSN: 2574-2574
Journal Of Stem Cells Research Development & Therapy | ISSN: 2381-2060
Journal Of Surgery Current Trends & Innovations | ISSN: 2578-7284

Journal Of Toxicology Current Research | ISSN: 2639-3735

Journal Of Translational Science And Research

Journal Of Vaccines Research & Vaccination | ISSN: 2573-0193

Journal Of Virology & Antivirals

Sports Medicine And Injury Care Journal | ISSN: 2689-8829

Trends In Anatomy & Physiology | ISSN: 2640-7752

Submit Your Manuscript: https://www.heraldopenaccess.us/submit-manuscript

Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1 202-499-9679; E-mail: info@heraldsopenaccess.us
http://www.heraldopenaccess.us/


https://www.heraldopenaccess.us/submit-manuscript
http://www.heraldopenaccess.us/journals/advances-in-industrial-biotechnology

