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High Baseline C-Reactive Protein Level Can Predict
the Occurrence of the Jarisch—Herxheimer
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Background: The Jarisch-Herxheimer reaction (JHR) is an inflammatory reaction that can
occur after treatment for syphilis. The mechanism of JHR is unknown. The level of
C-reactive protein (CRP) increases during infection and inflammation. We hypothesized
that CRP may be involved in the JHR in syphilitic patients at initial syphilis infection and
also through interactions with benzathine penicillin-induced phagocytosis.

Methods: This prospective cohort study enrolled syphilitic adult patients with/without JHR
between July 2018 and October 2020. Serum samples before and after the administration of
the first dose of benzathine penicillin were obtained. The serum level of CRP was determined
by ELISA. The Kruskal-Wallis test was used to compare the levels of CRP in different
groups, and the Wilcoxon signed-rank test was used to compare changes in CRP before and
after benzathine penicillin treatment.

Results: Twenty-nine syphilitic patients and three control groups (10 men who have sex
with men (MSM) taking pre-exposure prophylaxis, 10 HIV-infected patients without syphi-
lis, and 12 HIV-infected patients with previous syphilis) were enrolled. All 29 syphilitic
patients were MSM, and 21 patients (72%) were infected with HIV. Overall, 41% (12/29) of
the patients developed the JHR. The active syphilis groups had significantly higher serum
levels of CRP (median 11,761 ng/mL, IQR 2986-19,061 ng/mL). There were no significant
differences in the serum levels of CRP before or after benzathine penicillin treatment. The 12
patients with the JHR had significantly higher CRP levels before benzathine penicillin
treatment (16,262 ng/mL [IQR 12,033-26,150 ng/mL] vs 3489 ng/mL [IQR 924-160,640]
ng/mL, p = 0.0059, 95% CI 4002—-17,098 ng/mL, area under the curve 0.799, 95% CI 0.632—
0.966, sensitivity 1, specificity 0.647, with a CRP cut-off value of 4569.32 ng/mL).
Conclusion: A high baseline CRP level can predict the occurrence of the JHR in syphilitic
patients treated with benzathine penicillin.

Keywords: C-reactive protein, Jarisch-Herxheimer reaction, syphilis

Introduction

The Jarisch—Herxheimer reaction (JHR) was named after Austrian and German
dermatologists who described it in 1895 and 1902 in patients with syphilis who
developed exacerbations of skin lesions after treatment with mercurial
compounds.' After penicillin became the drug of choice for syphilis in the
1940s, cases of the JHR were reported during the first day of treatment in early
syphilitic patients manifesting as fever, chills, headache, myalgia, and exacerbation
of skin rashes. The JHR has also been reported in other spirochetal infections,

including Lyme disease, leptospirosis, and relapsing fever (RF), after treatment with
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penicillins and other antibiotics such as cephalosporins,
quinolones, and macrolides.* '°

Yang et al reported an overall rate of JHR of 31.5%
(34.6% in HIV-infected patients and 25.2% in HIV-
uninfected patients) among 355 patients with syphilis
who received penicillin treatment.'' In multivariate analy-
sis, the risk factors for the JHR included high rapid plasma
reagin (RPR) titers, early syphilis and no prior penicillin
treatment. Another study showed that treatment with azi-
thromycin was associated with a lower risk of the JHR
than that with benzathine penicillin G in HIV-positive
patients with early syphilis.'® In addition, Treponema pal-
lidum strains have not been associated with the JHR
among patients with syphilis receiving penicillin or dox-
yeycline therapy.'?

The causes of inflammation in the JHR are multifactor-
ial. It is likely that penicillin rapidly alters the morphology
of dividing spirochaetes, making them susceptible to pha-
gocytosis and acting as a potent stimulus for cytokine
release.'> Loveday and Bingham examined changes in
intravascular complement, kininogen, and histamine dur-
ing the JHR in nine patients with secondary syphilis, and
found that there was appreciable activation of early com-
ponents of the classic pathway of the complement
system. '

Spirochetal inflammatory substances include lipopro-
teins and non-endotoxin pyrogens that can cause increases
in cytokines.'>'® Massive releases of the cytokines TNF-
a, IL-6 and IL-8 have been reported in patients with RF
who develop the JHR after penicillin treatment.'® In addi-
tion, studies on patients with RF have reported increases in
the concentrations of pro-inflammatory cytokines in the
first 2 hours after antibiotic treatment, when spirochetes
are cleared from the blood.'”?® However, increases in
blood levels of TNF-a, IL-6 and IL-8 are unlikely to
initiate the JHR, because chills and an elevated tempera-
ture start as early as 30 minutes to 1 hour after antibiotic
treatment.'>*'? Increases in cytokines are evident only
about 2 hours after antibiotic treatment when the JHR has
already been fully expressed. Thus, the increases in cyto-
kines appear to be the result of the JHR rather than its
cause, while contributing to the intensity of the reaction as
shown by the amelioration after anti-TNF antibody
treatment.>

As an acute inflammatory protein, levels of C-reactive
protein (CRP)
inflammation.”* CRP can further active the complement

increase at sites of infection or

system and promote phagocytosis.”> An elevated CRP

level in early syphilitic patients has been reported,”® and
a high baseline CRP level has been associated with severe
JHR.”

Most previous studies on cytokines in JHR were pub-
lished decades ago and evaluated patients with RF.
Therefore, the aims of this study were to evaluate the
role of baseline CRP in patients with active syphilis and
JHR. We also aimed to evaluate changes in CRP after the
first dose of benzathine penicillin treatment in patients
with active syphilis. Further, we aimed to identify the
best serum CRP cutoff level to predict the JHR before
benzathine penicillin treatment.

Methods

Ethical Statement

This study complied with ethical considerations involving
human subjects, and all information obtained followed the
principles of the Declaration of Helsinki. This study was
approved by the Institutional Review Board of Kaohsiung
(VGHKS18-CT8-34). All
patients were informed about the purpose of the study

Veterans General Hospital
verbally and a written informed consent was obtained
from each participant.

Study Design and Procedures

This prospective cohort study was conducted at Kaohsiung
Veterans General Hospital, a 1485-bed medical center in
southern Taiwan. The study period was from July 2018 to
October 2020. Demographic, pharmacologic, serologic
and concurrent infection data were collected. We included
active syphilitic patients aged >20 years who had received
a first dose of benzathine penicillin treatment. Active
syphilis was defined as a new reactive RPR (RPR Card
MD, USA)
Treponema  pallidum  particle  agglutination  test
(SERODIA-TPPA; Fujirebio, Tokyo, Japan).”® In the
patients who had previously received syphilis treatment,

test; Becton-Dickinson, Sparks, and

a documented decrease in nontreponemal titers followed
by a four-fold increase in the RPR titer or recurrence of
lesions of primary or secondary syphilis were used to
indicate a new infection.”” The JHR was defined as the
presence of fever and/or acute exacerbations of maculo-
papular skin rashes within 24 hours of benzathine penicil-
lin therapy.'® Ten men who have sex with men (MSM)
who were taking pre-exposure prophylaxis (PrEP), 10
HIV-infected patients without syphilis, and 12 HIV-
infected patients with previous syphilis were also enrolled

5122 o

Dove!

Infection and Drug Resistance 2021:14


https://www.dovepress.com
https://www.dovepress.com

Dove

Tseng et al

as control groups to evaluate the serum baseline CRP level
in patients without active syphilis.

Immediately before receiving benzathine penicillin (2.4
mu intramuscular injection) for syphilis, 10 cc of whole
blood was obtained from the patients. Another 10 cc of
whole blood was then obtained 2—12 hours after ben-
zathine penicillin treatment to analyze changes in CRP.
The choice of one weekly or three weekly doses of ben-
zathine penicillin treatment was decided by clinical physi-
cians and the patients. After centrifugation, the serum was
stored at —20°C for further analysis. The patients were
monitored for any adverse effects after penicillin treatment
at the outpatient clinic, and a phone call was arranged on
the next day. We also collected 10 cc of whole blood from
the three control groups to check the baseline serum CRP
level.

Enzyme-Linked Immunosorbent Assay
(ELISA) for CRP Levels

The concentration of serum CRP was measured using
ELISA Kits (Human C-Reactive Protein/CRP DuoSet
ELISA, DY 1707, R & D Systems, Inc., USA) accord-
ing to the manufacturer’s instructions. In brief, a 96-well
microplate was prepared. The capture antibody was
diluted to the working concentration in phosphate buf-
fered saline (PBS) and coated on the 96-well microplate.
The microplate was then sealed and incubated overnight
at room temperature. Wells of the ELISA plate were
first coated with antibodies that captured CRP in
serum specimens after adding the specimens to the
wells. Biotinylated detection antibodies and streptavidin-
labeled horseradish peroxidase were then added to the
wells. Substrate (3,3,5,5-tetramethylbenzidine) solution
was used for visualization. Reactions were stopped
with 2 N sulfuric acid. Optical density values were
read at 450 nm.

Statistical Analysis

Statistical analysis was performed using Statistical
Package for Social Sciences (SPSS) software (version
21, SPSS, Inc., an IBM Company, Chicago, IL, USA).
Continuous variables were expressed as median and
interquartile range (IQR), and categorical variables
The
Kruskal-Wallis test was used to compare the levels of

were expressed as percentages and numbers.

CRP in different groups, and the Wilcoxon signed-rank
test was used to compare changes in CRP before and

after benzathine penicillin treatment. A p-value < 0.05
was considered to be statistically significant. Receiver
operating characteristic (ROC) curve analysis was used
to define the best pre-treatment serum CRP cutoff value
to predict the occurrence of the JHR.

Results
A total of 29 syphilitic patients and three control groups
(10 MSM taking PrEP, 10 HIV-infected patients without
syphilis, and 12 HIV-infected patients with previous
syphilis) were enrolled. All 29 syphilitic patients were
MSM with a median age of 30 years (IQR: 25-37
years), and 21 (72%) were HIV-infected. The median
RPR titer before treatment was 128 (IQR: 64-256).
Overall, 48% (14/29) of the patients had a newly diag-
nosed syphilis infection, and 52% (15/29) had syphilis
reinfection. Fifty-five percent of the patients (16/29)
received only one dose of benzathine penicillin treat-
ment, one patient (3%, 1/29) received a 2-weekly dose,
and 41% (12/29) received a 3-weekly dose of ben-
zathine penicillin therapy. The time interval from the
first
the second blood sampling after treatment was 3.58
hours (IQR 2.35-4.16). The median time between the
onset of the JHR and first benzathine penicillin treat-
ment was 5 hours (IQR: 3.5-7.2 hours) (Table 1).

In total, 41% (12/29) of the patients developed the
JHR, with presentations of fever (n=10), exacerbated

dose of benzathine penicillin treatment to

skin rash (n=9), dizziness/headache (n=4) and rigor
(n=2) (Table 2). There were significantly higher serum
levels of CRP in the active syphilis groups compared to
the control groups at baseline (Table 3 and Figure 1).
Further analysis showed that the patients with the JHR
had higher CRP concentrations before and after ben-
zathine penicillin treatment (before treatment: 3488.6
ng/mL [IQR 924-16,064] vs 16,262 ng/mL [IQR
12,032-26,150], p=0.0059, 95% CI 4002-17,098; after
treatment: 4328 ng/mL [IQR 482-13,328] vs 16,159 ng/
mL [IQR 9352-24,561], p=0.0051, 95% CI 3954-
17,401) (Table 4 and Figure 2). The serum CRP levels
were further analyzed in 21 patients with HIV infection,
and the results also showed that those with the JHR had
higher CRP concentrations before and after benzathine
penicillin treatment (before treatment: 3280 ng/mL [IQR
1080-18,732] vs 14,954 ng/mL [IQR 11,761-27,160],
p=0.0056, 95% CI —1808-17,637; after treatment: 3713
ng/mL [IQR 527-15,555] vs 18,131 ng/mL [IQR 9003—
25,183], p=0.031, 95% CI 667-20,300) (Table 4 and
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Table | Demographic Data of the 29 Patients with Syphilis

Table 2 Clinical Manifestations of 12 Syphilitic Patients with the

Abbreviations: HIV, human immunodeficiency virus; RPR, rapid plasma reagin;
IQR, interquartile range; MSM, men who have sex with men; JHR, Jarisch-
Herxheimer reaction.

Figure 3). We then compared changes in CRP before
and after benzathine penicillin therapy in the patients
with/without the JHR. The results showed that there
were no significant changes in serum CRP level before
and after benzathine penicillin treatment in the 12
patients with the JHR or in the 17 patients without the
JHR (Table 5 and Figure 4). We further compared the
baseline CRP level between patients with different

. arisch-Herxheimer Reaction er Benzathine Penicillin Ireatment
isch-Herxhei Reaction After B hine Penicillin Ti
Parameters Patient
Number (%) Parameters Frequency (%)
N=29
Fever 10 (83)
Gender Male 29 (100) Exacerbated skin rash 9 (75)
N e i Chills 2 (17)
ge (years) edian Dizziness/headache 4(33)
IQR 25-37
Weakness 1 (8)
Risk factor MSM 29 (100) Myalgia 1 (8)
HIV co-infection No 8 (27.6)
Yes 21 (724 . . . .
724 syphilis stages, RPR level, with or without HIV infec-
HIV viral load (copies/mL) at Median <20 tion and with or without the JHR (Table 6). There were
enroliment (N=21) IR <20-18,266 no significant changes in the baseline CRP level in the
CD4 count at enrollment (N=21) | Median 526 patients with primary or secondary syphilis, RPR titers,
IQR 310-707 or HIV infection. However, the level was higher in the
RPR titer before treatment Median 1:128 patients with the JHR. In ROC curve analysis, a CRP
IQR 1:64-1:256 level of 4569.32 ng/mL had the highest area under the
Syphilis episode First episode | 14 (483) curve (AUC) of 0.799 (p=0.007, 95% CI 0.632-0.966,
22 15 (51.7) sensitivity 1, specificity 0.647) (Figure 5).
Treatment of syphilis (benzathine | shot 16 (55.2)
penicillin 2.4 mu) 2 shots I (3.4) Discussion
3 shots 12 (414 In this study, we found that there were statistically sig-
Time (hours) from treatment to Median 3.58 nificantly higher baseline serum levels of CRP in the
blood sampling for evaluation of IQR 235416 active syphilis group and also in 12 patients with the
the JHR JHR before benzathine penicillin treatment. The best pre-
JHR after benzathine penicillin Negative 17 (58.6) treatment serum CRP cutoff value to predict the occur-
treatment Positive 12 (41.4) rence of the JHR was 4569 ng/mL (AUC 0.799, sensitivity
Time (hours) from treatment to Median 5 1 and specificity 0.647).
development of the JHR IQR 3.5-7.2 CRP is an acute phase reactant at sites of infection
JHR in patients with a first episode | Negative 7 (50) and inflammation, and it can promote phagocytosis of
of syphilis (N=14) Positive 7 (50) different pathogens.%25 Increased CRP levels have
. ] ] been reported in patients with syphilitic uveitis com-
JHR in patients with recurrent Negative 10 (66.7) . . . .
syphilis (N=15) Positive 5 (333) pared to herpetic uveitis, and other infectious and non-
infectious uveitis.>® Kindmark et al reported an
RPR titer d dat | 4-fold | YES 21 (84 . . . . . -
titer decreased at Jeast 4-fo (84) increase in CRP in 10 patients with early syphilis
after | year (N=25) NO 4 (16) o 57
who underwent penicillin treatment.”’ They found that

the baseline CRP level was not correlated to any clin-
ical or serological activity of the infection. Moreover,
the patients with high levels of baseline CRP prior to
treatment had the most intense systemic reactions dur-
ing the JHR. However, they did not report the best
baseline CRP cutoff value to distinguish the presence
the JHR, and the number of cases was small. In our
study, we enrolled three additional control groups to
compare the baseline CRP in patients with active
syphilis and the JHR. The bascline CRP levels were
significantly higher in the patients with active syphilis
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Table 3 Baseline CRP Levels of the 29 Patients with Active Syphilis and Three Control Groups

HIV-Syphilis- HIV+Syphilis- HIV+Syphilis+ Active Syphilis Kruskal-Wallis Test
N=10 N=10 N=12 N=29 (p-value)

CRP

Median 460.3 1391.2 739.6 11,761.0 <0.0001

IQR 123-1674 254-2286 394-1412 2986-19,061

Abbreviations: HIV, human immunodeficiency virus; IQR, interquartile range; CRP, C-reactive protein.

than in the three control groups without active syphilis
(Figure 1). A possible explanation for the high baseline
CRP level before treatment may be due to the effect of
active syphilis itself. A previous study reported
a higher CRP level in patients with active syphilis.?
In the patients with active syphilis in the present study,
the baseline CRP levels were not correlated with RPR
titer or stage of syphilis, but they were correlated with
the presence of the JHR (Table 6). In addition, the
patients with the JHR had a higher baseline CRP
level and also higher CRP level after treatment
(Figure 2). The reason why the patients who had the
JHR after benzathine penicillin treatment had high
serum CRP levels is unclear, but it may be due to
differences in the serum CRP sampling time not corre-

sponding to the dynamic changes in CRP. Another

%% % P=0.0002
P<0.0001
* %% P=0.0009
40000+ f 1
%% P=0.0024 4
350004  —
A
300004
Aa
250004 N
° A
200004 "
Y A
15000+ A
AA
e
10000+ N
*
A
5000+ o Yy
. a A
0t Tt sepiaee T
ng/ml HIV- HIV+ HIV+ active
Syphilis- Syphilis- Syphilis+ Syphilis
N=10 N=10 N=12 N=29

CRP

Figure | Baseline CRP levels among 29 patients with active syphilis and three
control groups. **P< 0.01; **P< 0.001.

Abbreviations: HIV- Syphilis-, men who have sex with men (MSM) who were
taking pre-exposure prophylaxis (PrEP) and did not have HIV or syphilis infection;
HIV+ Syphilis-, HIV-infected patients without syphilis; HIV+ Syphilis+, HIV-infected
patients with previous syphilis.

possible explanation is that the increased CRP level
was induced by factors triggered by the JHR after
benzathine penicillin treatment. The CRP level may
have been elevated when syphilis infection occurred,
and those with a high baseline CRP level before treat-
ment would have had stronger inflammation after
receiving penicillin treatment, in other words the JHR.

Our study subjects were recruited from the outpati-
ent department and they did not require hospitalization.
The time interval from the first dose of benzathine
penicillin treatment to the second blood sampling
after treatment was only 3.58 hours (IQR 2.35-4.16).
This is in contrast to Kindmark et al’s study, in which
all 10 syphilitic patients were hospitalized for treat-
ment and the CRP level and rectal temperature were
measured regularly for up to 48 hours. Kindmark et al

%% P=0.0059 %% P=0.0051
40000+ — —
*
35000+ ®
-
30000+
L] ]
250004 . aat
| | A
A
20000+ . °
. - A
-
— [ ]
15000+ . " o R
[ ] ° A
100004 = . :
A
* ° .
5000+ PN
—— " oo
., * )
0 » % PR 3 T 28 £ rey ¥ T
ng/m NOJHR-BE JHR-BE NOJHR-AF  JHR-AF
N=17 N=12 N=17 N=12
CRP

Figure 2 Changes in serum CRP levels before and after benzathine penicillin
treatment among 12 syphilitic patients with the JHR and 17 without the JHR.
*#*P< 0.01.

Abbreviations: JHR, Jarisch-Herxheimer reaction; BE, before benzathine penicillin
treatment; AF, after benzathine penicillin treatment.
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Table 4 Changes in Serum CRP Levels Among Syphilitic Patients with and without the JHR After Benzathine Penicillin Treatment

No JHR Before | JHR Before Mann-Whitney U-Test No JHR After JHR After Mann-Whitney U-Test
Treatment Treatment (p-value) 95% CI Treatment Treatment (p-value) 95% ClI
All syphilitic patients (N=29)
N=17 N=12 N=17 N=12
CRP
Median | 3488.6 16,262 0.0059 4328 16,159 0.0051
IQR 924-16,064 12,032-26,150 | 4002 ~ 17,098 482-13,328 9352-24,561 3954 ~ 17,401
HIV-infected syphilitic patients (N=21)
N=14 N=7 N=14 N=7
CRP
Median | 3280.2 14,953.6 0.0556 3712.6 18,131.4 0.0309
IQR 1080-18,732 11,761-27,160 | —1808 ~ 17,637 527-15,555 9003-25,183 667 ~ 20,300

Abbreviations: CRP, C-reactive protein; JHR, Jarisch-Herxheimer reaction; IQR, interquartile range; HIV, human immunodeficiency virus.

reported an increase in CRP level in their syphilitic
patients 12 hours after penicillin treatment, and that the
level peaked 24 hours after treatment. These discrepan-
cies in blood sampling may explain why there was no
increase in CRP level in the JHR group after penicillin
treatment in our study.

There are several limitations to this study. First, the
sample size of the patients with the JHR was relatively

40000 % P=0.0309
b 1
*
35000+ °
300004
mn
250004 . 4a
° A
20000+ e .
150004 . —_— ‘e
[ ] ° N
100004 N
5000+ . = s s
0 0‘.:' r -.:.. r
ng/m NOJHR-BE JHR-BE NOJHR-AF  JHR-AF
N=14 N=7 N=14 N=7

CRP

Figure 3 Changes in serum CRP levels among 7 HIV-infected syphilitic patients
with the JHR and 14 HIV-infected syphilitic patients without the JHR after ben-
zathine penicillin treatment. *P< 0.05.

Abbreviations: JHR, Jarisch—-Herxheimer reaction; BE, before benzathine penicillin
treatment; AF, after benzathine penicillin treatment.

small. However, we enrolled three additional groups to
reduce bias by HIV and previous syphilis infection.
Second, the time between the first and second CRP mea-
surements was too short to be able to detect the serum
CRP response after 24 hours or longer. Third, all syphilitic
patients and control groups were taking antiretroviral
agents during the study period. Therefore, the results
may not be generalizable to other populations. Finally,

40000+
*
350004 -
L]
30000+
oo
25000+ . aat
° A
A
20000+ . "
. . A
L ]
| |
150004 . = % N
n A
10000+ . o s
A
*
5000 . A
- * | |
0 ..A. --;-- T T
ng/m NO JHR-BE NO JHR-AF  JHR-BE JHR-AF
N=17 N=12

CRP

Figure 4 Changes in serum CRP levels before and after benzathine penicillin
treatment among |2 syphilitic patients with the JHR and 17 without the JHR.
Abbreviations: JHR, Jarisch-Herxheimer reaction; BE, before benzathine penicillin
treatment; AF, after benzathine penicillin treatment.
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Table 5 Changes in Serum CRP Levels Before and After Benzathine Penicillin Treatment Among Syphilitic Patients with and without
the JHR

No JHR Before | No JHR After | Wilcoxon Signed JHR Before JHR After Wilcoxon Signed
Treatment Treatment Rank Test (p-value) Treatment Treatment Rank Test (p-value)
N=17 N=17 95% CI N=12 N=12 95% CI

CRP

Median 3488.6 4328 0.7467 16,262 16,159 0.3013

IQR 924-16,064 482-13,328 —851 ~ 817 12,032-26,150 | 9352-24,561 —3162 ~ 1341

Abbreviations: CRP, C-reactive protein; JHR, Jarisch-Herxheimer reaction; IQR, interquartile range.

the findings were limited to patients with active syphilis In conclusion, high baseline CRP levels can predict the
who underwent benzathine penicillin treatment, and the occurrence of the JHR in syphilitic patients treated with
serum CRP response may not be generalizable to patients  benzathine penicillin. Further large-scale studies are
with doxycycline or other antibiotic treatment. needed to verify our findings.

Table 6 Serum Baseline CRP Levels Prior to Treatment Between HIV Infection, Different RPR Titer, Syphilis Stage and JHR

Parameter Negative Positive M-W U-Test (p-value) 95% CI
HIvV N=8 N=21

Median 11,457 11,761 0.754

IQR 5189-21,732 2281-19,061 —11,186 ~ 8493
RPR=32 N=4 N=25

Median 18,222 7050 0.1416

IQR 14,028-25,089 2281-18,905 —17,451 ~ 4245
RPR=64 N=10 N=19

Median 18,065 7050 0.2461

IQR 3775-20,671 1237-14,954 —14,498 ~ 4148
RPR=128 N=18 N=11

Median 13,936 3489 0.1312

IQR 4443-20,217 472-14,954 —14,304 to 1828
RPR=256 N=24 N=5

Median 11,457 11,761 0.9326

IQR 2944-19,155 2442-26,299 —12,533 to 12,709
JHR with fever or skin rash N=17 N=12

Median 3489 16,262 0.0059

IQR 924-16,064 12,033-26,150 4002 to 17,098
JHR to fever N=19 N=10

Median 4066 16,914 0.0057

IQR 1237-17,570 12,576-27,213 6002 to 18,560
JHR with skin rash N=20 N=9

Median 4317 17,570 0.0264

IQR 1343-17,496 11,457-25,245 650 to 16,958
Syphilis stage N=7 (primary syphilis) N=22 (secondary syphilis)

Median 2901 13,208 0.1428

IQR 1237-19,249 4443-19,935 —1818 to 15,385

Abbreviations: HIV, human immunodeficiency virus; RPR, rapid plasma reagin; IQR, interquartile range; JHR, Jarisch-Herxheimer reaction; CRP, C-reactive protein.
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Figure 5 ROC curve for serum CRP to differentiate the occurrence of the JHR
among 29 syphilitic patients treated with benzathine penicillin.
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