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Abstract: Despite the reduction in incidence of Group A Streptococcal (GAS) infections in the last few decades its global 

burden on mortality and morbidity remained significantly high and represent major concerns in many developing countries. 

These morbidities and mortalities can be serious in immunocompromised individuals. It has been shown for the last two decades 

that vitamin D plays an important role in the immune system modulation and its deficiency were associated with recurrent and 

sever infections. Only few literatures were written about the vitamin D deficiency and GAS infections and very scarce about its 

complications. One of the rarely reported complications of GAS infections is post-streptococcal systemic vasculitis. The 

association of this complications and the vitamin D deficiency was not reported before. We report for the first time a 5 years old 

boy presented with sever post-scarlet fever vasculitis with sever vitamin D deficiency, only responded to monoclonal antibody 

infusion. The presentation was complicated by more than one complications of GAS infection, hence difficult to diagnose 

initially and found to have sever vitamin D deficiency which we concluded is the causative factor for these complications. On 

correction of vitamin D level the deranged immunological and other factors causing the vasculitis were corrected subsequent to 

vitamin D correction. It is therefore recommended to check vitamin D concentration in cases of sever GAS especially in 

association with its complications such as the systemic vasculitis.  

Keywords: Streptococcal Infection, Scarlet Fever, Vitamin D Deficiency, Vasculitis 

 

1. Introduction 

Group A streptococci (GAS) is a gram positive cocci which 

is ubiquitous and present with variety of symptoms that may 

lead to significant morbidity and mortality with global disease 

burden of more than 18 million cases annually and a death tool 

estimated more than 500,000 deaths. The infection can be so 

acute to lead to rapid decline and death especially when the 

immune system compromised [1]. The prevalence of 

streptococcal diseases considerably decreased in the 

industrialized countries but still remains a major public health 

concern among the developing countries. GAS usually causes 

2 type of complications, suppurative and non-suppurative. 

The suppurative are more while the rare non-suppurative are 

due to the effect of the bacterial pyrogen on the affected organ, 

such as Rheumatic fever, glomerulonephritis, reactive arthritis, 

Kawasaki disease, pediatric autoimmune neuropsychiatric 

disorders and the rarely reported systemic vasculitis [2 and 3] 

The non-suppurative complications arise from certain 

subtypes of (GAS) which cause an autoimmune response, 

molecular mimicry [4] Although post-streptococcal vasculitis 

has been rarely reported but, none of the reported cases 

presented as Scarlet fever (SF) neither vitamin D level was 

measured [5]. 
SF usually followed streptococcal throat infection however 

in many cases no source of infection. It is usually mild disease 

and can be self-limiting. It rarely causes Rheumatic fever and 
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valvular heart damage. SF usually present with typical lacy 

like rash sparing the face with tongue and mucus membrane 

involvement and skin peeling during the recovery phase. 

Moreover SF may present with silent or subclinical course 

with only peeling of the skin. It can be difficult to diagnose in 

the dark skin, hence suspicion based on accompanying 

symptoms and diagnostic studies are important [6]. It is 

usually a school age disease oppose to the Kawasaki disease 

which is preschool. SF incidence increased sharply since 2011 

in many countries including the UK, South Korea, Vietnam, 

Hong Kong and China which triggered an increase in the 

autoimmune post-streptococcal syndromes [7]. 

Post streptococcal syndromes usually occur 1-3 weeks after 

infection. Some syndromes may occur within a few days, 

making antibody confirmation difficult. Therefore 

reexamining titers is important. Movement and 

neuropsychological syndromes may be occult and occur 

months after the inciting infection. Post streptococcal 

syndromes are immune mediated and hence factors such as 

vitamin D deficiency that derange the immune system may 

play considerable role in aggravating these complications. 

Many literatures and case reports published in the last two 

decades about the role of vitamin D in the immune system and 

its protective role against autoimmune disease and infections. 

Upper respiratory tract infections and low vitamin D has been 

suggested for many years. Recent studies have demonstrated 

the association of respiratory infections and the concentrations 

of vitamin D [8-11]. Vitamin D plays an important role in the 

local immune systems such as the production of the 

antimicrobial peptides (AMPs) in the respiratory tract defensin 

and cathelcidine [12]. Moreover low level of vitamin D have 

been shown in cases with autoimmune systemic vasculitis [13]. 

This case is the first report of association of sever vitamin D 

deficiency and post SF syndrome including systemic vasculitis 

that only responded to biological treatment. 

2. Case Report 

A five years old boy with unremarkable past medical history, 

from French parents, both and the eldest brother are healthy. He 

was referred from another hospital due to fever, lethargy for 10 

days, and later developed scarlentina rash. After admission, he 

had shortness of breath and found to have large right-side 

empyema. Exudative fluid 350 ml drained which was negative 

for bacteria, TB, Cytology, and fungal infection. He was on 

broad spectrum antibiotics before transfer and started empirical 

antibiotics of vancomycine, ceftriaxone and later azithromycin. 

In view of no response and despite the chest US showed full 

recovery from the empyema the patient continued to spike high 

fever after 48 hours, clindamycin was added. 

The initial investigations showed an evidence of nephritis, 

deranged liver enzymes, and increased inflammatory markers 

(Table 1). The child remained unwell with persistent fever and 

blood tests for rheumatoid diseases, oncology include bone 

marrow, echocardiography, infections, and renal biopsy were 

normal. Skin rash started to peel more including the lips (Figure 

1) and got mouth ulcers. A diagnosis of atypical Kawasaki 

disease was considered despite normal echo (only trivial mitral 

regurgitation) and was given two doses of IVIG (2gm/Kg each 

time) alongside with Methylprednisolone (20mg/Kg) for which 

he had no response and his inflammatory markers remained 

high. The antibiotics were stopped too. 

Table 1. Blood results (arrows indicates repeated results). 

C REACTIVE PROTIEN mg/dL 348 � 228 � 156 � 75 � 14.5 � 2.2 � 1.8 

ESR mm/Hr 67 � >150 � 140 � 48 � 7 

WHITE CELL COUNT K/uL 8.1 � 41 � 27.8 � 12 � 11 � 10.7 

COMPLEMENT C3 g/L 0.45  

COMPLEMENT C4 g/L 0.05  

ALT IU/L 27 � 67 � 28 � 8 

AST IU/L 48 � 38 � 43 � 24 

Platelets K/Ul 99 � 1001 � 832 � 664 � 410 

ASO TITER IU/mL <50 � 1825 � 830 � 700 

Hemoglobin g/dL 13.4 � 9.1 � 5.7 � 8.2 � 10.5 � 12 

D-DIMER ug/mL FEU 13.7 � 12.5 � 0.57 

FIBRINOGEN mg/dL 638 � 497 � 415 � 359 � 308 

ANTI-DNase B U/mL 1310 � 1280 � 886 � 564 

 

Figures 1. Peeling of the skin. 
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The ASOT was less than 50 IU/ml at the admission and the 

repeated one after 10 days was 1834 IU/ml and the anti-Dnase-B 

strep antibodies 1310 U/ml (normal ref. values: 0 – 70). Serum 

Fibrinogen and the D dimer were both increased, suggesting 

endothelial damage due to systemic vasculitis [2]. 

After 10 days of empirical antibiotics, no response to IVIG and 

the results suggesting vasculitis the patients was started on 

infliximab infusion (5mg/Kg) given with Chlorohistol IV, 1 

mg/Kg. The patients then had dramatic improvement clinically, 

fever subsided for the first time back to normal within few hours 

of the infusion and FBC, Liver enzymes, urine test, CRP, ESR, 

fibrinogen, d dimer, and platelets were all improving and 

normalized after 3 weeks. The patient was on aspirin antiplatelet 

dose (5mg/Kg/dose OD) which was stopped on follow up and 

normal echocardiographs. 

Before the infliximab the patient Hb was dropping from 

13.4 to 5.7. Blood transfusion was declined by the parents and 

hence erythropoietin was used SC (50U/Kg three times per 

week). Erythropoetin was introduced at the time of the 

infliximab infusion and the Hb increased to 6 and normalized 

later on follow up. 

It is interestingly to note that the patient got sever vitamin D 

deficiency (8.8 ng/ml) which then treated with 10,000 IU 

orally followed by 2000 IU daily and reduced to 400 IU daily 

after normalization of blood concentration of vitamin D3. The 

patient was healthy before and had no other causes than 

reduced exposure to sun light and dietary to explain his 

vitamin D deficiency. He has no renal or liver gastrointestinal 

disorders with normal blood and ultrasound scans of these 

systems. Interestingly to note here that individual with darker 

skin got high melanin which acts as a natural sun protection 

that may reduce the vitamin D production by more than 95%. 

Hence these people require longer exposure to sun to produce 

the same amount of vitamin D [14]. 

The patient was also given IM pencillin G as we were not 

sure if the mitral regurgitation was due to early carditis in 

which case he will fit with the diagnosis of Rheumatic fever 

according to the Jones Criteria. Later on, this diagnosis was 

refuted by two normal scans and ECG. 

During the admission the patient was also investigated for 

any immunodeficiency disorders, rheumatological disorders, 

renal disorders, liver diseases, other infections, hematological 

and tumor diseases and all were normal. These were included 

FBC, Blood film, bone marrow, renal biopsy, viral screens, 

HIV screen, Rheumatology screen, immunoglobulins, 

complement system screen, lymphocytes cell studies, urine 

protein creatinine ratios, hepatitis screen, coagulation studies, 

appropriate cultures, and tumor chromosomal studies. The 

only increased concentrations were are immunoglobulin G 

subclasses which will be discussed under discussion. 

In summary this 5 years old boy got sever vitamin D 

deficiency, presented with vague post scarlet fever syndrome 

including vasculitis, that only responded to infliximab and 

correction of his vitamin D level. 

 

3. Discussion 

The patient was initially referred as a case of pyrexia for 10 

days, possible lupus nephritis and to exclude leukemia. Bone 

marrow test was normal and the renal biopsy only showed 

nonspecific acute tubular necrosis. Patient dark skin makes the 

diagnosis of the SF clinically challenging especially on the 

face of normal titers and cultures. Repeated tests showed 

strong evidence of streptococcal infection (ASOT 

sero-conversion from less than 50 to 1840 IU/mL and 

anti-Dnase B was 1325 U/mL). The combined elevation of 

both revealed a sensitivity of 95% and specificity of 98% [15] 

and with the sero-conversion make the diagnosis even more 

reliable [16]. The rapid antigen throat swab test for 

streptococci can be negative and not always reliable in the 

diagnosis of SF. [17] 

The patient vitamin D level was extremely low, the IgG 

subclasses 1, 2, and 3 very high (Table 2), had evidence of 

endothelial injury (vasculitis) and suppurative complication 

(empyema) of GAS. 

Table 2. IgG subclasses; [normal reference values] (arrows show repeated 

levels). 

Ig G1 3276 � 2466 � 1900 � 1367 [306 – 794] mg/dL 

Ig G2 1038 � 529 � 376 � 215 [68 – 327] mg/dL 

Ig G3 >213 � >213 � 212 � 119 [16 – 94] mg/dL 

Ig G4 34 �26 � 17 � 11 [2 – 96] mg/dL  

It is likely that the very low vitamin D might have been for 

long time paving the way for multiple complications following 

GAS. The nonresponse to the conventional treatment and the 

dramatic improvement to the biological treatment signifying the 

disturbed immune system that resulted from very low vitamin D. 

He was discharged home 72 hours after infliximab and resolved 

fully after 3 weeks on follow up. 

There are many causes for the vitamin D deficiency. The 

commonest cause is due to lack of exposure to sun light and 

dietary. It can happen in strict vegan diet because the main 

sources for vitamin D are animal based like fish oil, beef, egg 

yolk and liver. Other causes of vitamin D deficiency are rare 

and can happen due to renal disorders, liver disorders, and 

gastrointestinal diseases such as Crohn’s disease, ulcerative 

colitis, cystic fibrosis, coeliac disease. People with high body 

mass index more than 30 are more susceptible for vitamin D 

deficiency due to extraction of vitamin D to the fat cells from 

the blood. In this patient there was no clinical or biochemical 

or radiological evidence of secondary causes other than lack 

of exposure to sun light and possible dietary. The patient’s 

dark skin contributing farther to the lack of vitamin D as that 

needs more exposure to sun light and high melanin skin acts as 

a sun screen reducing production up to more than 95% [14]. 

The patient responding to therapeutic and then supplement 

doses of vitamin D orally. 

Many studies have demonstrated the increased 

susceptibility to infection and autoimmune diseases due to 

vitamin D deficiency [11]. Recent studies have been shown 

that vitamin D level of less than 30 ng/ml associated with 
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different bacterial and viral infections [18-23]. Vitamin D is an 

innate and local immune-modulatory regulator which is 

produced by the immune cells. It inhibits B and T cell 

proliferation so as the immunoglobulin production [24] 

subsequently decreasing the inflammatory cytokines (IL-17 

and 21) and increasing the anti-inflammatory cytokines like 

IL- 10. It also inhibits monocytes, dendritic cells (DC) and 

TNF-α. Interestingly to note that the patient’s monocytes 

count was high. The DC are important in self-tolerance 

immune system, in that when the immature DC present the 

self-antigen it produce tolerance in reverse to the same antigen 

presented by mature DC. Self-antigen resultant from infection 

or cell death is abundant in the body. Vitamin D increase 

self-antigen tolerance by inhibiting maturation of DC. 

Vasculitis is one of the resultant complications of this 

autoimmune response to infection [25-26]. 
In GAS, there are several immune mechanisms may be 

operable in post streptococcal syndromes such as antibody 

directed molecular mimicry [27-28] and possible super antigen 

stimulation of T cells [29-30]. GAS produce pyrogenic exotoxins 

which is responsible for activation of T-Cells and known to 

damage the plasma membranes of blood capillaries under the 

skin hence the red rash of SF. There have been at least 13 types of 

the pyrogenic exotoxins implicated in different tissue 

inflammations [31-33]. The commonest are SpeA, SpeB and 

SpeC. The SpeA & SpeC bind and activate the T-Cell which then 

produce pro-inflammatory cytokines and chemokines. This 

binding happens with low affinity and is nonspecific, hence it 

allows the superantigens A and C to activate many T Cell 

reaching up to 50% of the body T cells. Vitamin D deficiency in 

this case make more T cells available for the action of the GAS 

super-antigen. SpeB degrades immunoglobulins and cytokines, 

as well as through cleavage of C3b, inhibiting recruitment of 

phagocytic cells and the complement activation pathway.
 
This 

results in decreased inflammation and neutrophil levels around 

the site of infection, preventing clearance and phagocytosis and 

promoting the survival of GAS pyogenes [34] 

The patient’s IgG subclasses 1, 2 and 3 were very high. This 

is likely due to the protracted scarcity of the action of Vitamin 

D on the B cells which ended by escalating the 

immune-infectious consequences of GAS [24]. The 

normalization of the IgG subclasses blood levels (table 2) 

ensued after correction of vitamin D status. The IgG 

subclasses play an important role in the development of 

vasculitis by activating the cytokine-primed neutrophils 

within the vasculature and the complement system leading to 

rapid intensification of inflammation and recruitment of 

monocytes causing endothelial damage and consequential 

vasculitis. It is known that in normal individuals the human 

IgG antibodies provide multiple protective mechanisms 

through their multifunctional adapted molecule whereas the 

Fab region binds to the antigens and the FC region to the 

multiple protective effectors ligands. Potential pathogens such 

as streptococci evolve strategies to frustrate and/or evade 

these protective mechanisms [35] 

Moreover, epidemiological studies have shown the 

association between the vitamin D deficiency and chest 

infection, empyema (Rachtic lung) and TB [36-40] 

Interestingly the patient presented with chest infection and 

empyema. It is the extravagant action of GAS due to vitamin 

D deficiency which lead to the compound complications. 

Moreover the patient dramatically responded to infliximab. It 

has been shown in many studies that infliximab is having 

evolving multiple mechanism pathways to eliminate the 

complex cytokines and chemokines-dependent inflammatory 

pathways [41-42] Infliximab may have a role in vasculitis not 

responding to other conventional treatment such as KD and 

post-infectious vasculitis.  

4. Conclusion 

This case report shows that vitamin D deficiency escalate 

the immune-infectious process of GAS, leading to compound 

SF complications including systemic vasculitis that responded 

only to monoclonal antibodies treatment. It is, therefore, 

recommend that patients presented with sever GAS infections 

and or post GAS complications to have their vitamin D status 

checked and corrected.  
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