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Abstract

Objectives: The objective of this article was to present the clinical peculiarity of the Jarisch-Herxheimer 
reaction (JHR) during antibiotic treatment of Lyme arthritis.
Material and methods: Case study presentation as a basis for discussion, literature search of PubMed 
database particularly in the subject of combination of the JHR and Lyme borreliosis using the com-
bination of words “Jarisch-Herxheimer reaction” and “Lyme borreliosis”, “Lyme arthritis”, “antibiotic 
treatment”, “generalized inflammation”, “cytokine production”, “children”, “increasing awareness”; 
discussion of the problem based on a clinical case and cited articles.
Results: The authors present a case of Lyme arthritis in a 13-year-old boy, as well as a discussion of 
clinical features of this complication of Lyme disease treatment as the Jarisch-Herxheimer reaction. 
On the 7th day of doxycycline treatment the patient’s condition deteriorated: a low-grade fever oc-
curred, and severe arthralgias with intense hip, ankle and cervical spine pain and myalgias developed. 
Erythrocyte sedimentation rate and C-reactive protein were elevated. The Jarisch-Herxheimer reaction 
was diagnosed. This complication was characterized by severity, long duration and marked signs of 
inflammation.
Conclusions: In the reviewed literature the Jarisch-Herxheimer reaction in patients with Lyme bor-
reliosis is described more often in adults, with mild course and short duration of the disease.  Based 
on the presented clinical picture this severe complication may also be associated with long duration 
and marked signs of inflammation. The authors suggest that informing health professionals about 
occurrence of the Jarisch-Herxheimer reaction should help physicians to distinguish it from allergic 
reactions or other conditions and improve treatment outcomes.
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Introduction

Lyme disease (Lyme borreliosis) is a multisystem dis-
ease affecting primarily skin, nervous system, joints, or 
heart [1]. It is caused by the spirochete Borrelia burgdor-
feri, which is transmitted by ticks of the genus Ixodes [2]. 
Lyme arthritis is the most common manifestation of the 
late stage of Lyme borreliosis: it is reported in a third of 
cases of borreliosis [2, 3]. 

Lyme arthritis was first described by Steere et al. [4], 
in 1977 in children and adults with oligoarticular arthritis 
living around Old Lyme, Connecticut. The endemic areas 
of Lyme borreliosis are North America and Central Europe.

Transient arthralgia manifests as early Lyme disease, 
and develops days to weeks after infection [5]. However, 
the early stages of Lyme borreliosis may be asymptoma-
tic and in these cases arthritis can be the first clinical 
manifestation of the disease [1]. Lyme arthritis common-
ly occurs months later and is associated with innate and 
adaptive immune responses [6].

Lyme arthritis is treated with antibiotics for 2–4 weeks 
and in most cases patients recover [2, 5]. However, in 
a small number of patients, synovitis can persist for 
months to several years, even after 1–2 months of treat-
ment with antibiotics, and it is antibiotic-refractory (or 
slowly resolving) Lyme arthritis [7].
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On the other hand, antibiotic treatment in patients 
with spirochetal infections can cause the Jarisch-Herxhei-
mer reaction (JHR) [8]. This complication develops up 
to 10 days, commonly within 24 hours after antibiotic 
treatment of Lyme disease, and is manifested by fever, 
chills, severe pain and skin rash [5]. Symptoms resolve 
a few hours later. The Jarisch-Herxheimer reaction is 
most common in patients with syphilis, but also occurs 
in patients with leptospirosis and relapsing fever [8]. 

Herein the authors present a case of Lyme arthritis in 
a 13-year-old boy who developed the Jarisch-Herxheimer 
reaction during treatment with doxycycline.

Material and methods 
The objective of this article was to present the clini-

cal peculiarity of the JHR during antibiotic treatment of 
Lyme arthritis. 

Methods: case study presentation as a basis for dis-
cussion, literature search of PubMed database particu-
larly in the subject of combination of the JHR and Lyme 
borreliosis using the combination of words “Jarisch- 
Herxheimer reaction” and “Lyme borreliosis”, “Lyme arthri-
tis”, “antibiotic treatment”, “generalized inflammation”, 
“cytokine production”, “children”, “increasing awareness”; 
discussion of the problem based on the clinical case and 
cited articles. 

Conclusion of the Commission on Bioethics of I. Horba-
chevsky Ternopil National Medical University, Ministry  
of Health of Ukraine, dated 5th of January, 2020 (protocol 
No. 56). 

Results

Case report

A 13-year-old boy was admitted to the regional hos-
pital with complaints of left knee swelling, hip, ankle 
and cervical spine pain.

From the history it is known that the first signs of left 
knee arthritis appeared 6 months before the hospital ad-
mission. Several days before the onset of the symptoms, 
the patient fell; therefore post-traumatic arthritis was 
suspected. The patient was treated by an orthopedist 
in the outpatient department with non-steroidal anti-in-
flammatory drugs (NSAIDs) longer than one month, but 
the effect was only slightly positive. Summarized labo-
ratory and ultrasound findings are presented in Table I. 

The patient was referred to a rheumatologist, who 
revealed a history of a tick bite 9 months before the 
onset of arthritis. The patient was treated with doxycy-
cline (100 mg twice daily) after the tick bite for 4 days 
to prevent development of Lyme borreliosis. Erythema 
migrans and other early signs of infection were not re-
ported.

Considering the history of a tick bite, the patient un-
derwent serological testing for Lyme borreliosis. Enzyme 
immunoassays for specific anti-Borrelia burgdorferi IgM 
and IgG were positive (176.8 U/ml and 72.2 U/ml respec-
tively) and Western blot analysis was positive for specif-
ic anti-Borrelia burgdorferi IgM and IgG antibodies too.

Oral doxycycline 100 mg twice daily was adminis-
tered for 3 weeks. Within 7 days after starting antibiotic 
treatment the patient’s condition deteriorated: a low-
grade fever (37.3°C) occurred, and severe arthralgias 
with intense hip, ankle and cervical spine pain, myalgias 
developed. Antibiotic treatment was continued, IV pred- 
nisolone was prescribed in the dose of 1.5 mg/kg for  
3 days and further NSAIDs were used to relieve pain.  
By the end of doxycycline treatment the symptoms 
slightly decreased, but did not resolve completely. 

Therefore, the patient was referred to the regional 
hospital. Physical examination revealed swollen and 
painful left knee, the skin over the joint was hot. There 
was no tachycardia, and tachypnea and blood pressure 
were normal (Table I).

Taking into account fever and severe cervical spine 
pain we also excluded neuroborreliosis. Cerebrospinal 
fluid testing did not reveal pathological changes. Poly-
merase chain reaction (PCR) of cerebrospinal fluid did 
not detect Borrelia burgdorferi DNA, Borrelia miyamotoi 
DNA, Anaplasma phagocytophilum DNA, or tick-borne 
encephalitis virus RNA.

As there were high levels of CRP (C-reactive protein) 
and ESR (erythrocyte sedimentation rate), the second 
antibiotic treatment with IV ceftriaxone in the dose of 

Table I. Laboratory and ultrasound findings in the patient

Parameter Lyme 
arthritis 

presentation

Jarisch-
Herxheimer 

reaction

Hemoglobin, g/dl 13.5 10.1

Leukocytes, cells/µl 10,64 12,12

Platelets, cells/µl 388,000 429,000

ESR, mm/h 24 40–71

CRP, mg/dl 7.6–11 40.7 

Lactate 
dehydrogenase, U/l

– 139

Rheumatoid factor, 
IU/ml 

< 10 < 10

Antinuclear antibodies, 
titer

< 1: 100

Joints ultrasound Left knee 
bursitis and 

synovitis

Left hip arthritis, 
left knee bursitis 

and synovitis

Synovial fluid culture – Negative

CRP – C-reactive protein, ESR – erythrocyte sedimentation rate.
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2 g/day for 4 weeks was prescribed. During this treat-
ment the patient’s condition improved, signs of arthritis 
resolved and arthralgias decreased. 

Discussion
The peculiarity of this case is the deterioration of  

the child’s condition during the antibacterial therapy, 
which may indicate such a complication of Lyme disease 
treatment as the Jarisch-Herxheimer reaction. A deterio-
ration in the patient’s condition occurred on the 7th day 
of treatment with doxycycline, which can be interpreted 
as a Jarisch-Herxheimer reaction. Generally, this compli-
cation develops in 7–30% of patients with Lyme disease 
[8] up to 10 days after the beginning of the treatment 
[5]. It is reported in patients with syphilis more often 
(8–75%) [8]. 

The combination of such symptoms as fever, severe 
polyarthralgias, and myalgias can also indicate JHR in 
this patient. Other studies reported that the reactions 
in patients with Lyme disease were milder than in other 
diseases, without organ dysfunction or need for hospi-
talization [8]. The signs of a reaction include chills, high 
temperature, hypotension, nonpruritic, nonpalpable 
rash, tachycardia, nausea, headache, strengthening of 
existing or occurrence of new symptoms of the underly-
ing disease [5, 8]. 

Some authors have observed delayed onset (on the 
14th day) of the JHR in doxycycline-treated Lyme disease 
[9]. In that case, the complication was presented by 
malaise, facial flushing, gingival erythema, and increas-
ing of erythema, swelling and pruritus. The unusual 
Jarisch-Herxheimer reaction response to doxycycline in 
a patient with chronic Lyme disease is described in an-
other case report [10]. The patient described a low-grade 
fever, sore throat, sinus congestion, watery diarrhea, 
headache, stabbing pain in the upper back muscles, 
increased fasciculations and fatigue. These symptoms 
appeared after the second dose of doxycycline, and in-
creased until the third day [10]. 

Anther issue involves the duration of the Jarisch-Herx-
heimer reaction. In our reported case the signs slightly 
decreased within a few days, but had not completely 
resolved by the end of doxycycline treatment. Most au-
thors noted that JHR is a favorable, self-limited compli-
cation [5, 8]. 

In some cases it resolved over 3 hours [9], but com-
mon symptoms and signs resolved within a few days  
[8, 9]. One study reported that the nasal congestion 
and accompanying symptoms remained acute until the  
7th day of the doxycycline treatment, though the fatigue 
and loose stools persisted over 2 months [10]. Through-
out of the doxycycline treatment, the patients’ weight 
declined by 16 kg. 

We also observed an increase of CRP and ESR after 
doxycycline treatment (40.7 mg/dl and 40 mm/h re-
spectively) and they remained high during ceftriaxone 
treatment. Interestingly, we did not find data about the 
changes in the acute phase reactants in patients with 
JHR in the literature.

Despite the lack of doubt about Lyme arthritis, which 
was indicated by the typical clinical data (initial arthritis 
in knee joint, absent arthralgia before the onset of arthri-
tis, history of a tick bite), and confirmed by laboratory 
tests prescribed according to the recommendations of 
the Centers for Disease Control and Prevention [5, 11, 12], 
and taking into account the long duration of clinical 
symptoms and laboratory tests (CRP, ESR), we could not 
exclude an autoimmune process or combined autoim-
mune disease. Antinuclear antibodies and HLA-B27 were 
performed and they were negative.

The pathogenesis of the JHR is not fully clear [9]. 
At first, the role of an endotoxin in the development of 
JHR was suggested [13], but later experimental studies 
showed that spirochetes do not have biologically active 
endotoxins [14]. 

The pathogenesis of JHR is based on the develop-
ment of inflammation [8]. The genesis of inflammation 
is multifactorial. In the case of Borrelia burgdorferi, the 
outer surface protein A lipoprotein stimulates cells to 
produce transcription factors for cytokines [15]. Increas-
es of TNF, interleukin (IL)-6, and IL-8 cytokines levels 
were reported in the Jarisch-Herxheimer reaction [8]. 

Hyperproduction of pro-inflammatory cytokines 
causes the development of clinical signs of JHR. Clinical 
presentation of JHR involves many organs and systems, 
and it can include myocardial injury, liver and renal dys-
function, acute respiratory distress syndrome, central 
nervous system dysfunction (seizures, unconsciousness, 
strokes, etc.) [8]. 

The described phenomenon is also relevant for rheu-
matologists. Macrophage activation syndrome can also 
be triggered by medications or an infection on the back-
ground of inflammation that causes a cytokine storm, 
which can result in tissue damage and multi-organ dys-
function [16].

Apoptosis in human monocytes after phagocytosis 
of Borrelia could also be contributed to the pathogene-
sis of the Jarisch-Herxheimer reaction [17]. Phagocyto-
sed spirochetes can cause acute inflammation.

On the other hand, there is a suggestion that the in-
creased level of cytokines is the result of the JHR rather 
than its cause [8]. Most studies have reported cases of the 
JHR that occurred in the early stage of Lyme disease [8, 9]. 
A single report refers to JHR in chronic Lyme disease, 
where the clinical picture differs from the one in early 
Lyme disease [10].
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The Jarisch-Herxheimer reaction does not require inter-
ruption of antibiotic treatment as in the case of an allergic 
response, and treatment should be continued [5, 10, 18].

The researchers emphasize the low awareness of 
physicians of the Jarisch-Herxheimer reaction [10, 19]. 
Therefore, as its symptoms can present before antibiotic 
treatment, this complication is often unrecognized [8]. 
Furthermore, JHR is often mistaken for an allergic reac-
tion [5, 8].

Overall, clinical manifestations of JHR are very variable. 
They can vary in expression, time of onset and duration 
and possibly they also can depend on the stage of Lyme 
disease. Inflammation and cytokine production may be 
reflected in significant changes of acute phase reactants.

Physician education can be an effective tool for in-
creasing awareness about Lyme disease and the potential 
outcomes of treatment [19, 20]. The improvement of doc-
tors’ knowledge about JHR will help to enhance alertness 
and to avoid unnecessary prescriptions and concerns. 

Conclusions

In this paper based on a case report the authors 
discuss clinical signs of the Jarisch-Herxheimer reac-
tion associated with doxycycline treatment in a patient 
with chronic Lyme arthritis. In the reviewed literature  
the Jarisch-Herxheimer reaction in patients with Lyme 
borreliosis is described more often in adult patients with 
a mild course and short duration of the disease. In the 
present case this complication occurred in the opposite 
clinical situation. The information about the Jarisch-Herx-
heimer reaction may be important for physicians to dis-
tinguish it from allergic reactions or other conditions, 
and this may cause an improvement of safety of the 
treatment and better outcomes.

The authors declare no conflict of interest. 
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