
vv

023

Citation: Perera MNSK, Gunapala A (2022) Adult-onset Still’s disease complicated with macrophage activation syndrome: A case report. J Vaccines Immunol 8(1): 
023-028. DOI: https://dx.doi.org/10.17352/jvi.000051

https://dx.doi.org/10.17352/jviDOI: 2640-7590ISSN: 

M
E

D
I

C
A

L
 G

R
O

U
P

Abstract

Adult-onset Still’s disease is a rare systemic disease while macrophage activation syndrome is a fulminant complication of Still’s disease. As mortality is high 
in macrophage activation syndrome, prompt diagnosis is crucial to commence defi nitive management. Adult-onset Still’s disease is a rare systemic disease while 
macrophage activation syndrome is a fulminant complication of Still’s disease. As mortality is high in macrophage activation syndrome, prompt diagnosis is crucial to 
commence defi nitive management. Macrophage activation syndrome is a complication of adult-onset Still’s disease. When fi rst-line immunosuppressives fail, second-line 
medications including biologic therapy can be considered with good results. 
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Case presentation

A 40-year-old lady, a mother of 2 children residing in 
Colombo, presented with 2 weeks history of intermittent fever 
with chills and rigors. 

She had a sore throat at the presentation. She had arthralgia, 
myalgia, and a vague headache without photophobia or neck 
pain. 

She didn’t have respiratory, genitourinary, or 
gastrointestinal symptoms. She never had infl ammatory 
joint pains, oral ulcers, alopecia, or Raynaud’s phenomenon 
to suggest a connective tissue disease. She hasn’t traveled 
recently and there was no contact with animals or pets. There 
was no contact or past history of tuberculosis. 

The patient didn’t have a signifi cant past medical history. 
There was no known history of valvular or congenital heart 
disease. She was not aware of any family history of chronic 
diseases including autoimmune disease or malignancies. She 
never smoked, or consumed alcohol or illicit drugs and there 
was no usage of ayurvedic or complementary medications. She 
denied high-risk sexual behavior. 

Examination revealed a febrile, averagely built lady, with a 
body mass index of 21 kg/m2. She was pale, but not icteric. She 
had glossitis with pharyngeal infl ammation and a few tender 
posterior cervical lymphadenopathy. She didn’t have peripheral 
edema, clubbing, thyroid enlargement, or peripheral stigmata 
of infective endocarditis. There were no eschars. 

A non-pruritic, erythematous, macular rash involving 
trunks and limbs which was noted following admission, was 
more prominent with fever spikes (Figure 1). 

She had normal pulses in all extremities at a rate of 112 
per minute. Supine and standing blood pressures were 120/80 
mmHg. Precordial examination revealed a non-displaced 
apex. Her fi rst and second heart sounds were heard in normal 
intensity with no cardiac murmurs. 

Her respiratory rate was 16 breaths per minute and oxygen 
saturation was 98% on room air. Lungs had vesicular breath 
sounds with equal air entry, without added sounds. The 
abdomen was soft without organomegaly, masses, or bruits. 
The musculoskeletal examination was unremarkable without 
evidence of active synovitis. Detailed neurological assessment 
including fundoscopy was also unremarkable Table 1. 
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Her initial full blood count revealed neutrophil leukocytosis, 
with a heamoglobin value of 11.7 g/dL and a normal platelet 
count. The blood picture confi rmed normocytic normochromic 
red blood cells, neutrophil leukocytosis, and normal platelets. 
Her infl ammatory markers were elevated. 

Mid-stream urine sample didn’t show active sediments. 
Blood cultures, urine cultures, sputum cultures, throat swabs, 
stool microscopy, and stool cultures didn’t yield any pathogens. 
Sputum samples were negative for acid-fast bacilli and a chest 
radiograph was reported as normal without infl ammatory 
shadows. Mantoux’s reaction was negative. Transthoracic Figure 1: Erythematous macular evanescent rash in the upper abdomen.

Table 1: The investigations are summarized.
Laborat ory 
Parameterer 

 Day 14 of illness (admission) Day 30 of illness Day 42 of illness 
Day 48 

of illness 
Upon 

discharge 
Reference Range 

Full 
Blood Count 

WBC 14.3×103 20×103  2.8×103 6×103 
4×103-

10×103/μL 
N% 80.4% 81%   71% 50-70% 
L% 14.1% 16%   27% 20-40% 
E% 0.2%     0.5-5% 

Hb 11.7 9  6.7 9 
11-

16mg/dL 
MCV 81.5     80-100fL 

Platelets 310×103 152×103  96×103 320×103 
150×103450×103/μ

L 
Infl amm atory 

Markers 
CRP 192 179   25 <6 mg/L 
ESR 80    45 <15 mm/1st hour 

Renal profi le 

Cr 0.55    0.35 
0.5-

1.1mg/dL 

Na 135    136 
135-

140mmol/L 

K 4.8    4.7 
3.5-

5.1mmol/L 

 Liver profi le

AST 115 195 37  36 10-40U/L 
ALT 38 147 58  63 9-55U/L 
ALP 93     40-150U/L 
GGT 77     10-50U/L 

Total Protein 5.5     6.4-8.3g/dL 
Albumin 2.4    3 3.2-5.2g/dL 
Globulin 3.1    3.1 2.8-3.4g/dL 

T.bil 0.7 1.8  3.7 1.9 
0.2-

2.2mg/dL 

I.bil 0.4 1.4  3.4 1.1 
0.2-

0.8mg/dL 

Coagula
tion Profi le 

INR 1.1   1.2 0.9 0.8-1.3 
PT 13   14 12 11-13.5s 

APTT 31   33 31 20-35s 

 Serum corrected calcium levels 11.3     
8.5-

10.5mg/dL 

Fasting blood sugar 90     
100-

126mg/dL 

Serum triglyceride levels  504    
<150mg/d

L 
Serum fi brinogen levels  1  1  1.5-4.5g/L 

Serum Ferritin  
>150,00

0 
1500 25,060 1650 20-150 ng/mL 

LDH  1104 1277 1312  
125-

220U/L 

Procalcitonin  0.6  62.9  
0-

0.5ng/mL 
WBC: White Blood Cells; N%: Neutrophils Percentage; L%: Lymphocyte Percentage; E%: Eosinophil Percentage; Hb: Haemoglobin; MCV: Mean Corpuscular Volume; CRP= C 
Reactive Protein; ESR: Erythrocyte Sedimentation Rate; Cr: Creatinine; Na: Sodium; K: Potassium; AST: Aspartate Transaminase; ALT: Alanine Transaminase; ALP: Alkaline 
Phosphatase; T bil: Total bilirubin; I bil= Indirect bilirubin; INR: International Normalized Ratio; PT: Prothrombin Time; APTT: Activated Partial Thromboplastin Time; LDH: 
Lactate Dehydrogenase
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and transoesophageal echocardiography revealed good left 
ventricular and right ventricular functions with an ejection 
fraction of 55% with trivial mitral regurgitation without 
evidence of vegetations. An ultrasound scan of the abdomen 
showed mild hepatomegaly and distended gall bladder with 
sludge but without evidence of cholecystitis. 

Cerebrospinal fl uid analysis was negative for cells, with 
normal proteins and glucose. Microscopy for Malarial parasites 
was negative. 

Other serology includes Melioidosis antibodies, Mycoplasma 
antibodies, Hepatitis C antibodies, syphilis serology, retroviral 
screening (HIV 1 and 2 antibodies and antigens) and Salmonella 
typhi and paratyphi antibodies, Cytomegaloviral PCR, Hepatitis 
B surface antigen were all negative. 

Weil Felix’s agglutination test for Rickettsia revealed 
negative OX19 with positive OX2 and OXK both showing 1/160 
antibody titers. However, its positivity was not confi rmed by 
further testing including polymerase chain reaction, due to 
unavailability.

Her rheumatoid factor was negative. Anti-nuclear antibodies 
titer was 1/100. She didn’t fulfi ll other criteria for a diagnosis 
of systemic lupus erythematosus, while anti-double-stranded 
DNA was negative with normal C3 and C4 complement levels. 

The patient was started on intravenous Meropenem 
empirically pending further investigations. Doxycycline was 
added to the treatment regimen on day 7 following admission 
(day 21 of illness), with positive serology for Rickettsia. 
Antibiotics failed to show a therapeutic response while the 
fever continued and the patient clinically remained ill. 

The septic screening was negative, without an identifi able 
focus of infection and broad-spectrum antibiotics failed. After 
analyzing the symptomatology, examination fi ndings, and 
investigations, a diagnosis of Adult-onset Still’s disease was 
made. She was started on non-steroidal anti-infl ammatory 
drugs on day 28 of illness, by the Consultant Rheumatologist. 
The patient remained febrile while on Naproxen, so was 
commenced on oral prednisolone on day 30 of her illness. On 
the same day, she developed a single episode of generalized 
tonic-clonic convulsion. AST and ALT were 195 and 147 U/L 
respectively, serum LDH was 1104 U/L and procalcitonin was 
0.6 ng/ml(1.5 - 2.5). Her serum ferritin level was reported as 
> 150, 000 ng/mL, serum triglycerides were 504 mg/dL(< 150) 
with serum fi brinogen level of 1 g/L(1.5 - 4.5). 

Bone marrow examination performed on day 27 reported 
mildly hypercellular marrow, granulocytic hyperplasia, and 
normal erythropoiesis. Considering the clinical picture, the 
diagnosis of macrophage activation syndrome (MAS) was made 
by the clinicians. 

The patient was shifted to the medical intensive care unit 
(MICU) for monitoring and further care. She was started on 
intravenous dexamethasone 40 mg daily for 4 days with 
intravenous immunoglobulins at a dose of 0.4 g/kg for 5 
days. These were followed by a daily dose of oral steroids. The 

patient showed clinical improvement in responding to fever, 
improving full blood count, and reducing transaminase values. 
Serum ferritin also came down to 1500 ng/ml. 

But later she deteriorated with recurred fever, and cough, 
with clinical evidence of right-sided consolidation. Her 
antibiotics were optimized by adding intravenous Teicoplanin 
and amikacin. Despite this, she deteriorated further 
necessitating inotropic support. Her fever and rash recurred. At 
this point, recurrence of Still’s disease activity was considered. 
She was started on oral ciclosporin 100mg /day for resistant 
Stills disease while continuing prednisolone 60 mg daily dose. 

While on combined prednisolone and ciclosporin treatment, 
her hemoglobin dropped to 6.7 mg/dL and platelets dropped 
to 96×103. LDH values were rising and the reticulocyte index 
was 3.4%. The blood picture showed few spherocytes without 
evidence of microangiopathic hemolytic anemia. Direct 
and indirect Coomb’s tests were negative and coagulation 
parameters remained normal. 

At the same time, she was found to be having features of 
cardiac failure, as evidenced by tachycardia, and gallop rhythm 
on precordial examination with fi ne bi-basal crepitations in 
the lungs. Electrocardiogram revealed sinus tachycardia and 
cardiac troponin I enzymes were elevated. This was confi rmed 
by the transthoracic echocardiogram which revealed globally 
reduced cardiac contractions with an ejection fraction of 35%. 
She was managed for acute myocarditis, with optimizing 
inotropes and diuretics. 

With these new complications including Coombs negative 
haemolysis and acute myocarditis, serum ferritin value has 
risen to 25060 ng/mL. A second bone marrow biopsy done at 
this point demonstrated increased macrophage activity with 
prominent hemophagocytes.

Considering a case of resistant Macrophage activation 
syndrome, a single dose of intravenous tocilizumab was given 
while continuing other immunosuppressives. She responded 
slowly with settling fever and improving hemoglobin and 
platelets. Myocarditis settled and repeated echocardiogram 
showed good left ventricular functions with an ejection fraction 
of 55%. Concomitant infections settled and she was transferred 
to the ward for the continuation of care. Mobilization was 
started and medications were optimized. She was discharged 
after 2 months of hospital stay, with prednisolone 45 mg daily 
and cyclosporin 125mg twice daily. She is currently under our 
rheumatology unit follow-up and is in remission with tapering 
steroids Figures 2-4.

Discussion 

This patient with an uneventful past medical history 
presented to us with a prolonged fever which did not respond 
to antimicrobials. When all the possible infectious aetiologies 
and other rheumatological diseases were excluded, a diagnosis 
of adult-onset Stills disease was made. 

Adult-onset Stills disease is a rare systemic disease in 
which the etiology is not clearly identifi ed. It usually affects 
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young adults but affects middle-aged and elderly patients have 
also reported [1]. 

Patients with Stills disease usually present with fever, rash, 
arthralgia, and sore throat. Diagnosis of Stills disease itself is 
a challenge as it needs exclusion of all other clinical conditions 
which present with similar symptoms. Our patient had typical 
presenting symptoms and typical evanescent macular rash 
while the laboratory investigations were supportive. Diagnosis 
of adult onset Stills disease was made after excluding all other 
potential differentials, referring to the Yamaguchi criteria 
[2]. She had neutrophil leukocytosis, elevated infl ammatory 
markers, elevated transaminases, and elevated serum ferritin 
values. Disproportionately high ferritin levels are a recognized 
feature in adult onset Stills disease, even though it is not 
included in Yamaguchi criteria [3] Table 2. 

Non-steroidal anti-infl ammatory drugs remain the fi rst 
line of treatment for adult onset Stills disease, and if not 
responding, steroids are recommended [4]. Disease modifying 
drugs such as methotrexate, cyclosporin A, and azathioprine 
also have proven benefi ts for disease remission [5]. In our 
patient, when initial non-steroidal anti-infl amatory drugs 

failed to respond, oral steroids were started. Despite oral 
steroids, her clinical picture was complicated with seizures, 
while the laboratory parameters revealed elevated serum 
triglycerides and low serum fi brinogen levels. Bone marrow 
biopsy was inconclusive. The new clinical picture was 
inconsistent with macrophage activation syndrome, a well-
known life-threatening complication of adult onset Stills 
disease [6]. 

Table 3 Diagnostic criteria for macrophage activation 
syndrome [7] (diagnosis can be made with 2 or more laboratory 
criteria or 2 or more laboratory and /or clinical criteria). 

Macrophage activation syndrome (MAS) is a form of 
hemophagocytic lymphohistiocytosis which occurs secondary 
to rheumatological conditions [8]. It is characterized by 
an uncontrolled immune response leading to massive 
production and secretion of infl ammatory cytokines including 
tumor necrosis factor, macrophage colony-stimulating 
factor, interleukin 1 (IL 1), IL 6, IL 10and IL 18 [9]. MAS can 
clinically manifest with systemic infl ammatory features, 
with unresolving fever, while central nervous system (CNS) 
involvement is well recognized. Our patient too had CNS 

Figure 2: Erythematous macular evanescent rash in back.

Figure 3: Pattern of fever during the initial course of illness.

Figure 4: Timeline of events. 
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symptoms, manifested as seizures, while diagnostic criteria 
have been met for a diagnosis of MAS. 

Other than the predisposing rheumatological diseases, 
MAS following vaccination has been described in the literature, 
with reported new cases following COVID 19 viral vector 
vaccines. Etiopathogenesis here too is the same as in other 
rheumatological diseases, so targeted therapies were developed 
based on the infl ammatory mediators of the cytokine cascade 
[10].

Treatment of MAS is, with steroids, either intravenous 
methylprednisolone or dexamethasone, followed by oral 
steroids. Our patient to has responded initially to intravenous 
steroids with concomitant intravenous immunoglobulins. 
Later when resistant Still’s disease and MAS relapse occurred, 
cyclosporin was started as it has a role in both MAS and Still’s 
a disease [11,12]. 

Cytokine targeted biological agent usage is a novel advance 
in the treatment of macrophage activation syndrome. When our 
patient relapsed while on immunosuppressants, we utilized 
tocilizumab, a monoclonal antibody against the interleukin 
6 receptor. As IL 6 is a pathogenic cytokine that is found in 
high levels in serum of MAS patients, it has a proven benefi t in 
achieving disease control and reducing relapse [13]. 

Our patient with refractory MAS responded to biologic 
therapy, with improving counts. Her clinical, as well as 
biochemical parameters, improved. Repeated echocardiography 
confi rmed resolution of myocarditis which occurred as a 
complication of MAS. Even though secondary infections took 
time for recovery, we could achieve remission of the disease. 

Herein, we illustrated a case of adult-onset Still’s 
disease with macrophage activation syndrome, a fulminant 
complication. Diagnosis of Still’s disease, as well as MAS, 
remains challenging, while our patient had relapses of 
both conditions during the hospital stay. Her disease was 
complicated with CNS manifestations, septicemia, hemolytic 
anemia, myocarditis, and acute left ventricular failure. Prompt 
recognition of each of the above and early management with 
the utilization of novel treatment modalities gave a favorable 
outcome making it a success.

References

1. Suda T, Zoshima T, Takeji A, Suzuki Y, Mizushima I, Yamada K, Nakashima A, 
Yachie A, Kawano M. Elderly-onset Still’s Disease Complicated by Macrophage 
Activation Syndrome: A Case Report and Review of the Literature. Intern Med. 
2020 Mar 1;59(5):721-728. doi: 10.2169/internalmedicine.3727-19. Epub 2019 
Nov 8. PMID: 31708548; PMCID: PMC7086308.

2. Yamaguchi M, Ohta A, Tsunematsu T, Kasukawa R, Mizushima Y, Kashiwagi 
H, Kashiwazaki S, Tanimoto K, Matsumoto Y, Ota T, et al. Preliminary criteria 
for classifi cation of adult Still’s disease. J Rheumatol. 1992 Mar;19(3):424-30. 
PMID: 1578458.

3. Cagatay Y, Gul A, Cagatay A, Kamali S, Karadeniz A, Inanc M, Ocal L, Aral O, 
Konice M. Adult-onset Still’s disease. Int J Clin Pract. 2009 Jul;63(7):1050-5. 
doi: 10.1111/j.1742-1241.2007.01393.x. Epub 2007 May 18. PMID: 17511792. 

4. van de Putte LB, Wouters JM. Adult-onset Still’s disease. Baillieres Clin 
Rheumatol. 1991 Aug;5(2):263-75. doi: 10.1016/s0950-3579(05)80283-3. 
PMID: 1756584.

5. Efthimiou P, Paik PK, Bielory L. Diagnosis and management of adult onset 
Still’s disease. Ann Rheum Dis. 2006 May;65(5):564-72. doi: 10.1136/
ard.2005.042143. Epub 2005 Oct 11. PMID: 16219707; PMCID: PMC1798146.

6. Henter JI, Horne A, Aricó M, Egeler RM, Filipovich AH, Imashuku S, Ladisch S, 
McClain K, Webb D, Winiarski J, Janka G. HLH-2004: Diagnostic and therapeutic 
guidelines for hemophagocytic lymphohistiocytosis. Pediatr Blood Cancer. 
2007 Feb;48(2):124-31. doi: 10.1002/pbc.21039. PMID: 16937360.

7. Ravelli A, Minoia F, Davì S, Horne A, Bovis F, Pistorio A, Aricò M, Avcin T, 
Behrens EM, De Benedetti F, Filipovic L, Grom AA, Henter JI, Ilowite NT, 
Jordan MB, Khubchandani R, Kitoh T, Lehmberg K, Lovell DJ, Miettunen P, 
Nichols KE, Ozen S, Pachlopnik Schmid J, Ramanan AV, Russo R, Schneider 
R, Sterba G, Uziel Y, Wallace C, Wouters C, Wulffraat N, Demirkaya E, Brunner 
HI, Martini A, Ruperto N, Cron RQ; Paediatric Rheumatology International 
Trials Organisation; Childhood Arthritis and Rheumatology Research Alliance; 
Pediatric Rheumatology Collaborative Study Group; Histiocyte Society. 2016 
Classifi cation Criteria for Macrophage Activation Syndrome Complicating 
Systemic Juvenile Idiopathic Arthritis: A European League Against 
Rheumatism/American College of Rheumatology/Paediatric Rheumatology 
International Trials Organisation Collaborative Initiative. Ann Rheum Dis. 2016 
Mar;75(3):481-9. doi: 10.1136/annrheumdis-2015-208982. PMID: 26865703.

8. Sen ES, Clarke SL, Ramanan AV. Macrophage Activation Syndrome. Indian J 
Pediatr. 2016 Mar;83(3):248-53. doi: 10.1007/s12098-015-1877-1. Epub 2015 
Sep 24. PMID: 26400031.

9. Egües Dubuc CA, Uriarte Ecenarro M, Meneses Villalba C, Aldasoro Cáceres 
V, Hernando Rubio I, Belzunegui Otano J. Hemophagocytic syndrome as the 
initial manifestation of systemic lupus erythematosus. Reumatol Clin. 2014 
Sep-Oct;10(5):321-4. doi: 10.1016/j.reuma.2013.09.004. Epub 2013 Dec 7. 
PMID: 24316336.

10. Schulert GS, Grom AA. Pathogenesis of macrophage activation syndrome and 
potential for cytokine- directed therapies. Annu Rev Med. 2015;66:145-59. doi: 
10.1146/annurev-med-061813-012806. Epub 2014 Nov 5. PMID: 25386930; 
PMCID: PMC5846123.

Table 2: Yamagushi Criteria for diagnosis of Adult-onset Stills disease.

Major criteria
Fever 39 0c lasting > 1 week arthralgia or arthritis lasting > 2 
weeks typical nonpruritic salmon-colored rash leukocytosis 

> 10,000/mm3 with granulocytes 80%

Minor criteria
Sore throat Lymphadenopathy splenomegaly Abnormal liver 

function tests Negative tests for antinuclear antibody and 
rheumatoid factor

Exclusion criteria Infection Malignancy Other rheumatic disease (vasculitis)

Croteria for diagnosis 
of AOSD Sensitivity 

and specifi city
 

 ≥ 5 criteria are present with ≥ 2 being major criteria and no 
exclusion criteria.

Sensitivity 96.2% and specifi city 92.1%

Table 3: Diagnostic criteria for macrophage activation syndrome.

Laboratory criteria

Decreased platelet count

Elevated levels of aspartate aminotransferase

Decreased White blood cell count 

Hyporibrinogenemia

Clinical criteria

Central nervous system dysfunction

Hemorrhages

Hepatomegaly

Histopathological criterion

Evidence of macrophage hemophagocytosis in bone marrow aspirate



028

https://www.peertechzpublications.com/journals/journal-of-vaccines-and-immunology

Citation: Perera MNSK, Gunapala A (2022) Adult-onset Still’s disease complicated with macrophage activation syndrome: A case report. J Vaccines Immunol 8(1): 
023-028. DOI: https://dx.doi.org/10.17352/jvi.000051

11. Schulert GS, Grom AA. Macrophage activation syndrome and cytokine-
directed therapies. Best Pract Res Clin Rheumatol. 2014 Apr;28(2):277-92. doi: 
10.1016/j.berh.2014.03.002. PMID: 24974063; PMCID: PMC4074772.

12. Hot A, Toh ML, Coppéré B, Perard L, Girard Madoux MH, Mausservey C, 
Desmurs-Clavel H, Ffrench M, Ninet J. Reactive hemophagocytic syndrome 
in adult-onset Still disease: clinical features and long-term outcome: a case-

control study of 8 patients. Medicine (Baltimore). 2010 Jan;89(1):37-46. doi: 
10.1097/MD.0b013e3181caf100. PMID: 20075703.

13. Kessler EA, Vora SS, Verbsky JW. Risk of signifi cant cytopenias after 
treatment with tocilizumab in systemic juvenile arthritis patients with a history 
of macrophage activation syndrome. Pediatr Rheumatol Online J. 2012 
Aug 29;10(1):30. doi: 10.1186/1546-0096-10-30. PMID: 22931129; PMCID: 
PMC3511797.

 

 
 

 


