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Abstract
Background: The infection rate of congenital syphilis is gradually increasing, the clinical manifestations of some
children with congenital syphilis are abnormal liver function, which is given the clinical diagnosis of syphilitic hepatitis. At present, there are few studies on the clinical features of children with early congenital syphilis combined with
syphilitic hepatitis, so we set out to do such a study. We compared the liver function indicators before and after the
treatment of syphilis to find the clinical features that can provide guidance for clinical diagnosis and treatment.
Methods: This study collected clinical data on 51 children with early congenital syphilis combined with syphilitic
hepatitis in Beijing Ditan Hospital, affiliated with Capital Medical University, between April 2014 and October 2019. We
observed their age, gender, clinical symptoms, and physical symptoms, as well as the pregnancy and childbirth history of their mothers. We also compared the liver function indicators before and after the treatment of the syphilis and
analyzed the children’s clinical features.
Results: The results of this study showed that the clinical manifestations in children with early congenital syphilis combined with syphilitic hepatitis were diverse. The most common clinical manifestation was anemia (56.9 %),
followed by syphilitic rash (54.9 %), hands, feet, and whole-body peeling (35.3 %), and splenomegaly (29.4 %). Liver
damage caused by a syphilis infection tends to result in elevated alanine aminotransferase, aspartate aminotransferase, and bilirubin, while albumin decreases. After the syphilis treatment, the liver function indexes were significantly
improved compared with before treatment, and the difference was statistically significant (all p < 0.05).
Conclusions: A child with abnormal liver function, especially with anemia, skin rash, peeling, abdominal distension,
and hepatosplenomegaly should be highly suspected of having a syphilis infection. Once the diagnosis is made, the
appropriate standard penicillin treatment should be started as soon as possible to improve the condition and prognosis of the child.
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Background
Congenital syphilis is a chronic systemic infectious disease caused by Treponema pallidum infecting the fetus
through the placenta [1–3]. It can be divided into early
congenital syphilis (0–2-year-old child) and late congenital syphilis (a child over two years). In China, the infection rate of congenital syphilis is gradually increasing,
and the incidence of congenital syphilis in some areas has
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reached 1.03 % [4–6]. Treponema pallidum can invade
all organs of the body and cause multiple organ damage.
After infection, it can cause peripheral arteriovenous
inflammation, intimates proliferation and thickening of
vascular endothelium, and fibroblasts, which can lead to
the thickening of vessel walls and stenosis and atresia of
the vascular cavity [7]. Syphilitic hepatitis is liver damage caused by Treponema pallidum, which mostly occurs
in late syphilis. The incidence of syphilitic hepatitis, liver
damage, and cholestasis in early syphilis is relatively
rare, with an incidence rate of 0.2–17.0 % [8]. Neonatal congenital syphilis can affect the skin, liver, kidneys,
pancreas, spleen, lungs and intestines, as well as causing
hematopoiesis outside of the bone marrow.
The key to the treatment of syphilitic hepatitis lies in
the complete elimination of Treponema pallidum. At
present, the treatment consists of administering penicillin, and the earlier the treatment begins, the better the
results. The dosage should be sufficient and the course of
treatment should be regular because irregular treatment
can increase the risk of recurrence and promote the early
occurrence of late syphilis damage [9].
Many children with early congenital syphilis have relatively hidden clinical manifestations, and abnormalities are only found during laboratory tests. Among the
children with early congenital syphilis who were treated
in the pediatric department of our hospital, some had
abnormal liver function as the main manifestation, and
the clinical diagnosis was syphilitic hepatitis.
At present, there are few studies on the clinical features
of children with early congenital syphilis combined with
syphilitic hepatitis. Therefore, we conducted this study to
investigate the clinical features that can provide guidance
for clinical diagnosis and treatment.

2 Materials and methods
2.1 Research object.
This study focused on children with early congenital syphilis combined with syphilitic hepatitis who were
admitted to the Department of Pediatrics, Beijing Ditan
Hospital Affiliated to Capital Medical University between
April 2014 and October 2019. This study complies with
the Helsinki Declaration of the World Medical Association and has been approved by the ethics committee of
our hospital.
2.2 Inclusion and exclusion criteria
The inclusion criteria were as follows: (1) all selected
cases met the diagnostic criteria of the 2010 Centers for Disease Control and Prevention diagnosis and
treatment guidelines [10] and the diagnostic criteria for
congenital syphilis issued by the Ministry of Health of
CHINA [11] and were diagnosed as patients with early
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congenital syphilis combined with abnormal liver function and syphilitic hepatitis; The patients were diagnosed
according to the clinical signs of illness, quantitative
nontreponemal serum test (rapid plasma reagin [RPR]),
examination of the cerebrospinal fluid (if their parents
agreed) and also liver function tests. (2) the patient was
0–14 years old.
The exclusion criteria were as follows: (1) children with
other infectious liver diseases, such as hepatitis A, B, C,
D, E, or toxoplasmosis, other infections(varicella-zoster,
parvovirus B19, rubella, cytomegalovirus, and herpes);
(2) children with existing causes of abnormal liver function, such as drug-induced hepatitis, autoimmune liver
disease, or inheritd metabolic disease; and (3) patients
with incomplete case data.

2.3 Treatment
The dose of penicillin G was 50,000 U/kg every 12 h during the first seven days of life, and 50,000 U/kg every 8 h
thereafter. The dose of penicillin G for older infants or
children was 50,000 U/kg every 4–6 h, and the treatment
time was 10–14 days. All the children were given a regular penicillin skin test before being given penicillin, and
treatment could begin after the skin test was negative.
Those with a positive penicillin skin test could have been
given ceftriaxone 20–80 mg/kg once a day for 10–14 days
as an alternative treatment. However, all the 51 patients
included in this study were all treated with penicillin G,
and reduced glutathione and compound glycyrrhizin and
other drugs were used for liver protection treatment.
2.4 Main observation indicators
The main observation indicators of this study included
the patient’s gender, age, onset time, hospitalization time,
parental syphilis history, clinical manifestations, physical
symptoms, laboratory findings, treatment, and prognosis.
We also reviewed blood and urine routines, liver function, extremity bone films, chest radiographs, and other
items, and we performed toluidine red unheated serum
tests (TRUST), Treponema pallidum particle assays
(TPPA), syphilis fluorescent antibody absorption tests
(FTA-ABS-IgM), and liver and spleen ultrasounds and
collected and analyzed data on various indicators of liver
function before and after treatment.
2.5 Statistical methods
In this study, SPSS 22.0 software was used for statistical
analysis. The measurement data of normal distribution
was represented by mean ± standard deviation (x ± s)
and the measurement data of non-normal distribution was represented by median and quartile. The count
data were expressed as a percentage (%), normality was
tested using the W-test, and the F-test was used to test
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the homogeneity of variance. The comparison between
the two groups that obeyed the normal distribution
was made using the t-test, the comparison between the
groups that did not obey the normal distribution used
the nonparametric test, and the chi-square test was used
for count data. A p-value < 0.05 indicated that the difference was statistically significant.

3 Results
3.1 General information

A total of 51 children with a clear diagnosis of early
congenital syphilis combined with syphilitic hepatitis
were included in this study, comprising 32 males and
19 females. There were 14 premature babies and 37 fullterm babies. There were 30 cases of normal delivery and
21 cases of cesarean section. The median age was 47 days
(22, 72), and the onset time was two days to six months
after birth.

3.2 Parents of children
Among the 51 children enrolled in this study, 41 had
mothers with syphilis (with positive TRUST and TPPA),
7 had two parents with syphilis (with positive TRUST
and TPPA), and 3 had parents with an unknown medical history. There were 35 cases whose mothers had not
received regular syphilis treatment during pregnancy,
10 cases whose treatment was not standardized, 4 cases
whose treatment was unknown, and 2 cases whose
TRUST titer did not decrease after regular treatment.
3.3 The main signs and symptoms of the children
The results of this study showed that of the 51 children
with early congenital syphilitic hepatitis, 28 cases presented with acral maculopapular rash, 18 cases with
hand, foot, and whole-body peeling, and 15 cases with
splenomegaly.
There were 12 cases of hepatomegaly, 14 cases of
abdominal distension, 5 cases of diarrhea, 14 cases of
vomiting, 29 cases of anemia, 4 cases of pneumonia, 11
cases of jaundice, 3 cases of hematuria, 7 cases of proteinuria, 11 cases of edema, 5 cases of fever, and 3 cases
without signs and symptoms (see Table 1 for details).
3.4 Syphilis‑related antibodies and liver function
test results
The results showed that TRUST and TPPA were both
positive in the 51 children with syphilis.
Among them, 17 children had an FTA-ABS-IgM
returned as positive. The TRUST titer of 30 children
was 4 times or more that of their mother, of 6 children
it was twice that of their mother, of 2 children it was the
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Table 1 Symptoms and signs of 51 children with syphilis
hepatitis
Symptoms and signs

Cases

Composition
ratio%

anemia

29

56.9

rash

28

54.9

Peeling

18

35.3

Splenomegaly

15

29.4

vomit

14

27.5

abdominal distention

14

27.5

Hepatomegaly

12

23.5

edema

11

21.6

jaundice

11

21.6

proteinuria

7

13.7

diarrhea

5

9.8

fever

5

9.8

pneumonia

4

7.8

hematuria

3

5.9

No symptoms and signs

3

5.9

same as that of their mother, and of 5 children it was
lower than that of their mother. The TRUST titer of the
mothers of the remaining 8 children was unknown.
Before the treatment of the syphilis, the liver function test results showed that aspartate aminotransferase (AST) was elevated in 49 children (96.1 %), and
the median AST was 123.7 (71.4, 175.9) U/L. A total of
40 children (78.4 %) with elevated alanine aminotransferase (ALT) had a median ALT of 86.9 (50.2, 170.5)
U/L. A total of 20 children (39.2 %) with hypoalbuminemia had an average albumin value of 30.6 ± 6.4 g/L.
There were 11 children (21.6 %) with elevated total
bilirubin, the median of total bilirubin being 1.6 (0.5,
4.7) mg/dl, and a total of 9 children (17.6 %) had direct
elevated bilirubin, the median direct bilirubin being 0.9
(0.3, 3.0) mg/dl.
After syphilis treatment, the median ALT was 56.8
(28.2, 94.5) U/L, the median AST was 67.0 (43.0, 122.6)
U/L, the mean total protein was 59.9 ± 7.1 g/L, the
mean albumin was 35.9 ± 4.3 g/L, the median total bilirubin was 0.5 (0.3, 2.9) mg/dl, and the median direct
bilirubin was 0.4 (0.1, 1.6) mg/dl. The test results indicated that ALT, AST, total bilirubin, and direct bilirubin decreased and improved after treatment, while the
test results of total protein and albumin improved compared with those before treatment. The above results
were statistically significant before and after treatment (p < 0.05), but there was no significant difference
in the examination results of glutamyl transpeptidase
and alkaline phosphatase before and after treatment
(p > 0.05) (see Table 2 for details).
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Table 2 Liver function of children with syphilis hepatitis before and after treatment
Project (unit)

Before treatment

After treatment

statistic

P

AST(U/L)(IQR)

123.7(71.4,175.9)

67.0(43.0,122.6)

Z=-3.223

0.001*

TBIL(mg /dl)(IQR)

1.6(0.5, 4.7)

0.5(0.3, 2.9)

T=-4.548

0.000*

DBIL( mg /dl)(IQR)

0.9(0.3, 3.0)

0.4(0.1, 1.6)

T=-3.598

0.001*

ALP(U/L)(IQR)

315.4(221.3,440.4)

273.8(213.3,385.8)

Z=-1.205

0.228

GGT(U/L)(IQR)

170.6(82.2,275.7)

120.8(56.8,233.6)

Z=-1.670

0.095

TP(g/L)(mean ± SD )

56.3 ± 9.4

59.9 ± 7.1

T=-2.236

0.028*

ALB(g/L)(mean ± SD )

ALT(U/L)(IQR)

30.6 ± 6.4

86.9 (50.2, 170.5)

35.9 ± 4.3

56.8 (28.2, 94.5)

T=-4.891

0.000*

Z=-3.346

0.001*

ALT alanine aminotransferase, AST aspartate aminotransferase, TBIL total bilirubin, DBIL direct bilirubin, ALP alkaline phosphatase, GGT glutamyl transpeptidase, TP
total protein, ALB albumin, IQR median was used, mean ± SD mean ± SD was used

3.5 Other laboratory test results
Before treatment, among the 51 children there were 29
(56.9 %) with reduced hemoglobin, 34 (66.7 %) with a
white blood cell (WBC) count greater than 12 × 109 /L,
16 with thrombocytopenia (31.4 %), and 13 (24.5 %) with
increased platelets. A total of 7 children (13.7 %) had positive urine protein, and 3 children (5.9 %) had hematuria.
3.6 Clinical prognosis and follow‑up
The liver function of 46 children had significantly
improved after two weeks of syphilis treatment. The liver
function of 5 children did not improve significantly after
the conventional liver protection treatment, and liver
damage showed a trend of aggravation. However, the
liver function gradually improved in 1–2 weeks after the
addition of penicillin to treat the syphilis. There were 9
children with liver and spleen retraction during the follow-up 4–6 weeks after treatment.
4 Discussion
This study involved 51 children with a clear diagnosis of
early congenital syphilis combined with syphilitic hepatitis. The results of the study showed that children with
syphilitic hepatitis can have various clinical manifestations. The most common clinical manifestation was
anemia, followed by syphilitic rash, hands, feet, and
whole-body peeling, splenomegaly, vomiting, abdominal distension, and hepatomegaly. Syphilis treatment
improved liver function indicators, especially alanine
aminotransferase, aspartate aminotransferase, bilirubin,
and albumin.
The specific causes of infantile hepatitis include
infectivity, immunity, heredity, and metabolism, as well
as poisons or drugs. Syphilis is an infectious cause of
infantile hepatitis, accounting for about 1.2 % [12]. This
study showed that 5.9 % of children with syphilitic hepatitis had no clinical signs or symptoms, while 27.5 %

had vomiting and abdominal distension. The clinical
manifestations of hepatitis caused by syphilis infection
are diverse. If it is mild, patients may have no obvious
signs or symptoms, but when it is severe, patients may
have symptoms such as nausea, vomiting, or abdominal
distension and often have clinical manifestations such
as anemia, rash, peeling, yellowish skin, hepatosplenomegaly, and limb edema [13–15]. Some researchers
have found that patients with severe syphilitic hepatitis may even have liver failure, decreased prothrombin
activity (< 40 %) and total bilirubin greater than 170
umol/L. Common pathological manifestations of syphilitic hepatitis are hepatocyte necrosis, portal inflammatory infiltration, inflammation around the bile duct,
and cholestasis [16–19]. The pathogenesis of syphilitic
hepatitis has not been fully elucidated. Ridruejo et al.
[20] found that liver biopsies of patients with syphilitic hepatitis had lymphocytic infiltration in the portal area, hepatocyte necrosis, noncaseating granuloma,
and intrahepatic bile duct inflammation. Therefore, the
underlying mechanism may be that the autoimmune
response mediated by Treponema pallidum, or related
immune complexes, directly damages the portal vein
system, liver cells, and the intrahepatic bile duct system, leading to the onset of hepatitis.
Liver function examinations of the 51 children with
syphilitic hepatitis before treatment indicated that
liver damage caused by the syphilis infection was often
due to the increase of ALT, AST, and bilirubin, and
the decrease of proteins, especially albumin. After the
diagnosis of syphilis, the children underwent standard
treatment with penicillin, which in many cases had significant therapeutic effects, with rapid improvement
in symptoms, and the obvious recovery of liver function, manifested by clear improvement in alanine aminotransferase, aspartate aminotransferase, albumin,
and bilirubin.
Previous studies have shown that maternal serological titers are positively correlated with the risk of
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congenital syphilis [21]. In this study, 35 cases (68.6 %)
of mothers of children diagnosed with early congenital syphilis were also found to have not received formal syphilis treatment during pregnancy. If pregnant
women are not screened for syphilis before childbirth, and those with syphilis are not treated or do not
undergo syphilis interruption treatment, the incidence
of adverse pregnancy outcomes is as high as 69 %, and
the proportion of children diagnosed with congenital
syphilis is even higher [22, 23]. Therefore, screening for
syphilis during pregnancy and early standardized treatment of infected pregnant women are of great importance in reducing the incidence of congenital syphilis.
In addition, children with abnormal liver function,
especially those with anemia, skin rash, peeling, abdominal distension, and hepatosplenomegaly, should be highly
suspected of having a syphilis infection, and standard
appropriate penicillin treatment should be started as
soon as possible after diagnosis to improve the child’s
condition and prognosis.
This study has a number of shortcomings. First of all,
it is a retrospective study, not a randomized controlled
experiment, and there is no blind method, so there is still
a certain risk of bias. Second, this study is a single-center
clinical study, and a multi-center clinical study is still
needed. Finally, the sample size is relatively small, so it is
necessary to increase the sample size for further research.

5 Conclusions
Children with abnormal liver function, especially those
with anemia, skin rash, peeling, abdominal distension,
and hepatosplenomegaly, should be highly suspected of
having a syphilis infection. Once the diagnosis is made,
penicillin treatment should be started as soon as possible,
which is essential to improve the condition and prognosis
of the children.
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