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ÖZABSTRACT

Serum sickness and serum sickness-like reactions are the type III 
hypersensitivity reactions that occur in the presence of culprit 
agents which can be an exogenous protein, drug, bacteria, virus. 
Clinical symptoms usually begin in 6-21 days after exposure to 
antigenic stimulation. Typical clinical findings are characterised 
as fever (10-20%), erythematous rash (95%), polyarthritis 
and / or polyarthralgia (10-50%), and lymphadenopathy (10-
20%). There are no specific laboratory findings and diagnostic 
criteria for serum sickness-like reaction. Laboratory findings 
usually include leukocytosis, mildly increased erythrocyte 
sedimentation rate, and rarely proteinuria and hematuria. Even 
though there are no diagnostic criteria for serum sickness-
like reaction, it can be diagnosed with the presence of fever, 
rash, arthritis-arthralgia, lymphadenopathy, myalgia which 
occurs in 1-2 weeks after exposure to an agent that can trigger 
the disease. Recommended or achieved a consensus for the 
treatment of the serum sickness-like reaction doesn’t occur and 
the information about this subject in the literature is limited by 
the authors’ case reports who share their experiences.
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Serum hastalığı ve serum hastalığı benzer reaksiyonlar belli 
antijenlerin varlığında ortaya çıkan tip III hipersensitivite 
reaksiyonudur. Semptomlar antijenik uyarıya maruziyet 
sonrası genelde 6-21 gün sonra başlar. Tip III hipersensitivite 
reaksiyonuna sebep olan antijen ekzojen yabancı bir protein, 
ilaç, bakteri, virüs olabilir. Tipik klinik bulgular ateş (%10-20), 
eritamatöz döküntü (%95), poliartrit ve/veya poliartralji (%10-
50) ve lenfadenopati (%10-20) ile karakterizedir. Serum hastalığı 
benzeri reaksiyon için spesifik labaratuvar bulguları ve tanı kriteri 
bulunmamaktadır. Labaratuvar bulgularında genellikle lökositoz, 
hafif artmış eritrosit sedimentasyon hızı ve nadiren proteinüri ve 
hematüriyi içermektedir. Serum hastalığı benzeri reaksiyonun 
tanı kriterleri bulunmamakla birlikte hastalığı tetikleyebilecek 
bir ajana maruziyetten 1-2 hafta sonra gelişen, başka bir nedene 
bağlanamayan ateş, döküntü, artrit-artralji, lenfadenopati, myalji 
kliniği ile tanı konulur. Serum hastalığı benzeri reaksiyonda önerilen 
ve görüş birliği sağlanmış bir tedavi şekli bulunmamaktadır. Bu 
konuyla ilgili literatürde daha çok yazarların kendi deneyimlerini 
paylaştıkları vaka bildirimleri mevcuttur.

Anahtar Kelimeler: Çocuk, döküntü, hipersensitivite, serum 
hastalığı
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INTRODUCTION
Although the exact frequency of hypersensitivity 
reactions is not known, it is reported around 7% (1) and 
it occurs in recurrent exposures, not in the first exposure 
of antigen. In 1970s, Coobs and Gell described four types 
of hypersensitivity reactions that named as type I, II, III 
and IV (2).

Serum sickness and serum sickness-like reactions 
(SSLR) are the type III hypersensitivity reactions 

that occur in the presence of culprit agents. Type III 
hypersensitivity reactions occur through immune 
complexes and localized and systemic reactions may 
exist. For the localized reaction forms, after intradermal 
or subcutaneous administration of the antigen, immune 
complexes with circulating antibodies can be observed. 
Neutrophil migration happens in the region of immune 
complex storage and causes regional tissue damage. 
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For the systemic reaction, when the antigen enters into 
the circulation, it creates immun complexes there with 
the antibody. If the antigen is a small amount, immune 
complexes can be eliminated by phagocytes, but if the 
antigen load is high, they accumulate in the tissues (3-5).

Symptoms usually begin in 6-21 days after exposure 
to antigenic stimulation. The antigen that causes type 
III hypersensitivity reaction can be an exogenous 
protein, drug, bacteria, virus. Typical clinical findings are 
characterised as fever, erythematous rash, polyarthritis 
and / or polyartralgia and lymphadenopathy. Muscle 
pains, peripheral edema, chest pain, shortness of breath 
and glomerulonephritis are rarely observed in patients 
(6).

Although patients seem to be very sick in the feverish 
period, the disease limits itself. The elimination of the 
culprit agent that causes the disease, symptomatic 
treatment, and for some cases nonsteroidal anti-
inflammatory drugs and glucocorticoids are the basis of 
treatment (6,7).

In this article, our aim is to draw the attention of a 
clinician to SSLR.

ETIOLOGY AND EPIDEMIOLOGY
Classic serum disease was first described in 1905 as a self-
limiting type III hypersensitivity reaction that developed 
in some patients following administration of diphtheria 
antitoxin derived from horse serum (8). This study 
indicated that clinical symptoms appeared after for a 
length of time as the administration of diphtheria anti-
serum and the time was shortened when the serum was 
re-administered. After the use of various drugs, there are 
similar clinical reactions with serum-sickness but with 
different mechanisms. These are generally referred to 
as serum sickness-like reactions (SSLR). SSLR can also be 
seen after infections (especially streptococcal infections, 
tuberculosis and some viral infections such as hepatitis), 
drugs and post vaccination (9,10). Serum sickness-like 
reactions are more common in children than serum 
sickness. Risk factors include the dose (high-dose causes 
high-risk) and the mode of use (the risk of intermittent 
use is higher than continuous use) matters. Commonly 
accused drugs include antibiotics (cephalosporins, 
clarithromycin, ciprofloxacin, penicillin, minocycline), 
anticancer agents, anticonvulsants, antidepressants, 
antidisritmics, antihypertensives and nonsteroidal 
antiinflammatory drugs. Existing studies in the literature 
reveal that SSLR ensues after insulin (11). In addition, 
we believe that the foods which increase intestinal 
permeability such as monosodium glutamate, trehalose 
and fructose can cause SSLR. 

As the efficient research has not been done until recent 
years, there is no clear data about the incidence in the 
children. Even though there are some claims on the 

references that refer SSLR is seen rarely in childhood, it is 
observed that they are more frequent than it was thought 
as the studies are being performed. Epidemiological 
study in the pediatric patients with serum sickness-like 
reaction was first performed in the late 1970s and it was 
reported as 0.06% -0.5% (12). Thirty percent of these were 
associated with the drug, and antibiotics had a ratio of 
sixty percent among drugs. Although SSLR occurs mostly 
after oral antibiotic intake, it has been defined especially 
after intake of cefaclor and it has been reported as 1-2% 
after exposure (12). In Australia, the risk of developing 
this reaction after cefaclor intake was found to be 0.4% 
in a study in children under 6 years of age (13). In a similar 
study in the United States, the risk was assessed as 0.2% 
(12,13).

PATHOPHYSIOLOGY
Type III immune complex hypersensitivity reaction is 
a reaction that occurs by the binding of the antibody 
(against a solubl antigen) with the antigen, forming 
an immune complex and activating the complement 
system as a result. The severity of the reaction is related 
to the size and the distribution of the immune complex. 
Immune complexes are frequently observed in the vessel 
wall, synovial membrane of joints, glomerular basement 
membrane in kidney and choroidal plexus in brain. The 
reactions begin when the immune complexes activate 
the complement system. 

Type III hypersensitivity reaction may be local or 
systemic. In the localized reaction, intradermal or 
subcutaneous administration of the antigen forms 
immune complexes with the circulating antibodies. 
By the neutrophil migration to the region of immune 
complex storage, regional tissue damage develops, 
edema and erythema occurs. This reaction that develops 
within 4-8 hours, is called acute Arthus reaction. For 
the systemic reaction, when the antigen enters the 
circulation, the immune complexes are formed in the 
circulation with the antibody. If the antigen has a small 
amount, the immune complexes can be eliminated by 
phagocytes, but if the antigen is overloaded the immune 
complexes accumulate in the tissue. The most classic 
type of type III reaction is Serum Sickness. During the 
days or weeks after the injection of the exogenous serum; 
symptoms as fever, malaise, edema and erythema with 
widespread vasculitic rashes, lymphadenopathy, arthritis 
and glomerulonephritis may appear (14,15). Similar 
reactions are sometimes seen after the use of drugs 
and are defined as SSLR. Although they mimic clinically 
similar conditions, SSLR is more common and these 
two conditions are need to be distinguished. (3,16,17). 
Serum sickness is an immune complex mediated type 
III hypersensitivity reaction to exogenous, nonhuman 
proteins. Laboratory investigation finds associated 
hypocomplementemia (C3 and C4) and proteinuria. 
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In contrast, serum sickness–like reaction is probably 
a nonimmune complex-mediated reaction to drugs 
and does not manifest hypocomplementemia or renal 
involvement (18). The pathogenesis of SSLR is not well 
understood. Although it is unclear which mechanism of 
SSLR reactions occur with, it is thought to be by/with a 
hapten that is binded to plasma proteins and activated 
the immunological response (19).

To our considerations immune complexes against various 
antigenic stimuli occur frequently in the circulation. 
Specially after increasing the consumption of drugs and 
packaged food, the immune complex reaction to these 
antigenic stimuli is gradually increasing. If the size of 
these immune complexes is micro, they are filtered from 
the glomeruli, but the larger immune complexes are 
seen and captured by the phagocytic system (neutrophil, 
macrophage) and cleared from the body so do not 
cause any hypersensitivity reaction. However, when the 
medium-sized immune complexes are made in large 
amounts, they accumulate in the tissues where they find 
the appropriate receptors (Figure I). 

We believe that immune complexes activate neutrophils 
and macrophages by creating a direct immunologic 
response when they find the appropriate tissue receptor 
without activation of complement and tissue damage 
occurs due to the release of cytokines, vasoactive amines, 
enzymes to the environment (20). 

The hypothesis about the development of a genetically 
abnormal inflammatory response to drug metabolites is 

also suggested in the pathogenesis of SSLR (21). Invivo 
drug biotransformation studies about this subject have 
shown that lymphocytes are more activated and more 
capable of killing in patients with a history of SSLR than 
the control group. Some studies suggest that antibiotics 
change intestinal mucosal permeability and induce the 
development of SSLR exist. (22-24).

HISTOPATHOLOGY 
Histopathological findings of patients with SSLR 
were found nonspecific, patients with accumulation 
of perivascular lymphocyte, eosinophil, neutrophil 
and one patient with histiocyte accumulation were 
observed. Findings were consistent with urticarial 
perivascular infiltration but not consistent with vasculitis 
whereas serum sickness diseases often have neutrophil 
predominant inflammation or leukocytoclastic vasculitis 
with skin biopsy (25,26). Similar histopathological 
findings were obtained by Bunick et al. in another study 
in 2011 in which they evaluated histopathological 
findings of a patient (27). Finally, in 2017, the Nguyen 
et al. and in 2019 Tan et al. was found the neutrophilic 
urticarial pattern in histopathological evaluation of SSLR 
(28, 29). 

With the contribution of these studies it is possible to 
disclore that the skin findings of serum sickness-like 
reaction are not consistent with a typical vasculitis. 
However, the limited number of studies on this subject is 
not sufficient to reach a definite conclusion.

Ag + Ab                         Immune complex (IC)                        circulating IC

           Fab1

Fc

           Fab2

Small sized IC It is discharced with glomerular filtration

Big sized IC Cleared by the phagocytic system

Medium sized IC They accumulate in the tissues where they find the appropriate receptors and initiate a complement-mediated 
immunological reaction

kidney: glomerulonephritis synovia: arthralgia, arthritis, PSRA

endocardium: endocarditis skin: rash

myocardium: myocarditis subcutaneous: subcutaneous nodules

pericardium: pericarditis meninges: korea, PANDAS

 eye: uveitis endothel: vasculitis

lymph nodes: lymphadenopathy

Ag: antigen, Ab: antibody, PSRA:Poststreptococcal reactive arthritis, PANDAS: Pediatric autoimmune neuropsychiatric disorders associated with streptococcal infections

Figure 1. Pathophysiology of Tip III hypersensitivity reactions

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6558296/#bib1
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CLINICAL SYMPTOMS AND FINDINGS
SSLR is a clinically diagnosed disease with fever, rash, 
polyarthralgia and polyarthritis. Symptoms are usually 
seen 6-21 days after exposure and skin rash (95%), 
lymphadenopathy (10-20%), arthralgia (10-50%) 
fever (10-20%) is observed in patients. Patients may 
also experience muscle pain, chest pain, peripheral 
edema, difficulty in breathing, rarely neurological 
and myocardial involvement, dyspnea with or 
without pulmonary infiltrates, hepatosplenomegaly, 
gastrointestinal symptoms, renal complications and 
serositis can be observed in patients (16,17). In our 
country, the widest study of SSLR series which is 
performed by Yorulmaz et al. detected rash in 89.7%, 
arthritis in 51.7%, fever in 41.40%, arthralgia in 37.9%, 
abdomen pain in 20.7%, lymphadenopathy in 10.3% 
of the patients and pleural effusion in only one patient 
(3.44%) (30). Urticaria is the most common skin rash 
and may be itchy. Other cutaneous symptoms such as 
morbiliform, papular, maculopapular, palpable purpura, 
scarlatiniform, erythema multiforme-like rashes can 
be seen. In some studies palmar erythema, livedo 
reticularis and periungual hemorrhage have also been 
described (31,32). Ulcer secondary infection, vesicular 
rash are not common. Mucosal rash is not expected, 
sometimes rashes may be too different to describe (32). 
Unlike urticaria, the lesions tend to remain stable and 
do not wither in 24-36 hours. Usually an ecchymotic 
characteristic rash accompanied by periocular edema is 
observed (33,34). Since the rashes are compound with 
meningococcemia, patients who have been performed 
with diagnostic lumbar punctures were present in the 
literature (30). Rash is usually seen earlier than other 
findings (21,35). Typically, rashes begin at the anterior 
lower part of the body, in the periumbilical or axillary 
region and spreads to the upper part of the body and 
extremities. These rashes may start and spread on the 
palmar or plantar faces in the joints of the hands and 
feet (36).

Fever, malaise, lymphadenopathy, myalgia, symmetrical 
arthritis of the knee and metacarpophalangeal joints 
and artalgia are the most common clinical features 
after rash (16,17). Elbows, knees and ankles are the 
most affected joints (31). Neurological involvement, 
gastrointestinal symptoms and renal complications may 
also occur in patients (16,17). The fever is usually >38,5˚C 
and it spontaneously elevates in the daytime and then 
spontaneously returns to normal and chills does not 
accompany. Though the fever increases and decreases 
during the day, it does not show specific changes in a 
part of the day. When the fever increases in patients, 
malasia is usually seen. Arthralgia and arthritis are 
more common in the knee and metacarpophalangeal 
joints, but can also be seen in other joints including the 
wrist, the ankle and shoulders (37). Joint involvement 
usually occurs after the rash and disappears before the 

rash disappears. Other rare findings include nonspesific 
headache, blurred vision, anterior uveitis, and peripheral 
neuropathy involving the guillan barre syndrome (35).

LABORATORY FINDINGS
Specific laboratory findings and diagnostic criteria 
for SSLR don’t exist. Laboratory findings usually 
include leukocytosis, mildly increased erythrocyte 
sedimentation rate, rarely proteinuria and hematuria 
(6,7). 

Unlike serum sickness, circulating immune complexes 
and low complement levels are not observed. 
Eosinophilia is not usually seen (16,17,38,39). Yorulmaz 
et al. reported that 10 of 29 patients had leukocytosis 
and 17 had elevated erythrocyte sedimentation rate 
on their study (30). Other patients showed normal 
laboratory findings. Although some studies have shown 
increased liver function tests, it is not clear whether 
this is due to SSLR or etiology of SSLR (40). Moreover, 
it should be noted that hypoalbuminemia develops 
in patients with edema and findings may be observed 
in systemic involvement according to the organ held 
although the systemic involvement is not frequent. 
Although the biopsy is not diagnostic, the results are 
consistent with the neutrophilic urticarial pattern in 
patients who underwent biopsy (28,29).

DIAGNOSIS
Although there are not diagnostic criteria for SSLR, 
diagnosis is made with the clinical symptoms and 
findings such as fever, rash, arthritis-arthralgia, 
lymphadenopathy and myalgia which develops 1-2 
weeks after exposure to an agent that can trigger the 
disease. Mucosal membranes are not involved. The 
most frequent cutaneous findings include macular 
exanthem, urticarial eruption which may have dusky 
to purple centers, and eruption mimicking erythema 
multiforme. The other primary clinical feature is joint 
involvement manifesting with arthralgia and swelling. 
The hallmark of SSLR is its benign outcome. The acute 
phase reactants are slightly high. The other labaratory 
tests, including C3 and C4 levels, are normal.

DIFFERENTIAL DIAGNOSIS
In the differential diagnosis, some viral infections, 
hypersensitivity vasculitis, acute meningococcal or 
gonococcal infection, urticaria multiforme, urticarial 
vasculitis, Lyme disease, acute rheumatic fever, 
systemic juvenile idiopathic arthritis (sJIA), Kawasaki 
diseases, serum sickness, systemic lupus erythematosus 
(SLE), reactive arthritis, septic arthritis, subacute 
endocarditis and other types of drug reactions should 
be considered. Fever lasts longer than two weeks 
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in sJIA and general condition disorder is dominant. 
Rash occurs at the time of fever and also acute phase 
reactants are significantly higher. Viral serology must be 
studied for the differentiation of viral systemic disease. 
Urticarial vasculitis is a type III hypersensitivity reaction 
such as SSLR but rash doesn’t accompany fever and 
lymphadenopathy also compleman C4 level decreases 
in blood. When annuler lesions are seen in urticaria 
multiforme, joint involments aren’t seen, more over 
lesions are wandering and do not seen more than 24 
hours. Erythema migrans are typical for Lyme disease. 
There is a suspicious history that will make us think of 
lyme. Erytema marginatum in acute rheumatic fever is 
very difficult to see and the presence of typical major 
symptoms of the disease, previous evidence of group 
A beta hemolytic streptecoccal infection leads to 
diagnosis. Mucosal involvement with refractory fever 
is common in Kawasaki disease but arthritis/arthralgia 
is not prominent. None of the laboratory and physical 
examination findings that meet the typical diagnostic 
criteria in seen SLE is seen SSLR. Differential diagnosis 
from other drug reactions is difficult. It is distinguished 
from drug rash with eosinophilia and systemic 
symptoms (DRESS) syndrome by lack of eosinophilia. 
Also SSLR differs from other drug reactions with the 
prominence of arthritis/arthralgia. SSLR is a diagnosis 
of exclusion if we cannot find other diseases in the 
presence of appropriate findings, it should come to 
mind because of the increasing number of patients. 

Generally it occurs after the exposure to antibiotics, 
accompanied by fever, myalgia, arthritis / arthralgia, 
lymphadenopathy and lack of facial and acral edema 
and mucous membrane involvement. The patient’s 
general condition despite the fever is well. There 
isn’t any pathological laboratory examination except 
the leukocytosis, neutrophilia, moderate elevation 
of sedimentation and C-reactive protein. With these 
properties, it is a diagnosis of exclusion from other 
diseases.

TREATMENT
Treatment of choise or consensus for SSLR don’t exist. 
Treatment generally consists of distraction of the 
causative agent of SSLR and symptomatic treatment. 
Avoiding the culprit agent is the primary treatment. 
Nonsteroidal antiinflammatory (NSAID) drugs, 
antihistamines and varying doses of steroids due to the 
experience of the clinic can be applied for symptomatic 
treatment (11). For the distraction, it is being avoided 
if the agent is known, also there are some studies that 
performs plasmapheresis in the literature (11).

Paterson-Fortin et al. (36) reported that patients benefit 
from the nonsteroidal antiinflammatory treatment. 
However, it has been reported that clinical recovery 
was usually observed after steroid treatment, steroid 

is usually administered at a dose of 1 mg/kg as the 
prednisolone form for about 4 weeks and the centers 
who administer low-dose methylprednisolone exist 
(11,37,41,42). Brucculeri et al. reported that they 
destroyed the clinical signs after 5 days of treatment 
with prednisolone 20 mg twice Daily (17). Tatum et al. 
reccommend the treatment of prednisolone for 2 weeks 
in the form of 40-60 mg / day (43).

In the literature on this subject, there are more case 
reports where the authors share their experiences. (44-
46).

As we could not cure with antihistaminics and 
nonsteroidal antiinflammatory treatment in our unit, 
we treat the patients who diagnosed with SSLR first 
3-6 days 10 mg/kg and the following 3-6 day 5 mg/kg 
methylprednisolone and 1 mg/kg oral prednisolone 
decreasingly after 4 weeks of treatment. With this 
treatment, complete clinical improvement was achieved 
in all of our patients and no relapse was observed in 
any of our patients. Although we have not done any 
comparative study on this subject, we recommend the 
use of this treatment scheme developed in accordance 
with our clinical experience in patients with SSLR.

CONCLUSION
After increased usage of the various antigenic stimuli, 
specifically antibiotic use, the development of serum 
sickness-like reaction is defined increasingly. As studies 
on this subject increase, clinicians will recognize 
better this reaction and develop a common treatment 
modality in the future. Our purpose is to define this 
situation in the light of current data and to create 
awareness among physicians about this subject.
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