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Introduction: Syphilis is an infection caused by the spirochete Treponema pallidum and transmitted through sexual inter-
course. Regular monitoring is necessary to ensure affected patients have successfully attained a serological cure following 
medication. Despite receiving suitable medication, specific individuals in clinical settings do not succeed in achieving 
serological cure.
Purpose: This study aims to determine the factors associated with the serological cure of syphilis at Dr Hasan Sadikin General 
Hospital Bandung, Indonesia.
Material and Methods: The study procedures were carried out using a retrospective descriptive method. Secondary data were 
obtained from medical records at the Dermatology and Venereology Outpatient Clinic of Hasan Sadikin Hospital, Bandung, Indonesia, 
from 1 January 2018 to 31 December 2022.
Results: The sample population comprised 266 cases of syphilis, consisting of 185 male and 81 female patients. The bivariate analysis 
results showed that patients aged less than 35 years had a serological cure rate of 75.4%, with a 3.89 times higher chance of achieving 
serological cure compared to those ≥35 years (p < 0.0001, OR = 3.89, 95% CI 1.85–8.13). In addition, the proportion of serological 
cure was higher in patients with Venereal disease research laboratory test (VDRL) titers of ≤1:8 before therapy (OR = 0.61, 95% CI 
0.28–1.35, P = 0.226). Similar results were also obtained in those with HIV-negative (OR = 0.83, 9% CI 0.38–1.81, P=0.648), and 
benzathine penicillin G therapy (OR = Reff, P = 0.226).
Conclusion: An age of <35 years was a highly influential factor in the success of syphilis therapy. This indicates that intervention and 
monitoring strategies should focus on this age group, especially in resource-limited settings. The most common time for serological 
cure in early syphilis was the 9th and 12th months, while the 3rd and 12th months were common in late syphilis.
Keywords: serological cure, serofast, syphilis

Introduction
Syphilis is a systemic infection caused by the spirochete Treponema pallidum and is usually transmitted through sexual 
intercourse.1–3 The disease consists of 4 stages, namely primary, secondary, early latent, and late latent.4–7 According to 
data from the Integrated Biological and Behavioral Survey published by the Indonesian Ministry of Health in 2015, 
which was conducted in 23 provinces throughout Indonesia, the proportion of syphilis incidence was 17.39% in waria. In 
addition, a proportion of 15.7% was found in men who have sex with men (MSM), 2.69% in high-risk men, 2.1% in 
women within correctional facilities, and 1.46% in injecting drug users.8 Ghanem et al9 reported a 60.5% serological 
cure, with a value 4 times higher than the initial titer after treatment, with 2.4 million international units (IU) of 
benzathine penicillin intramuscularly (IM). Febiyanto et al10 also found a serological cure rate of 62.5% at titer of >1:32 
and 37.5% at titer of <1:32 before therapy among syphilis patients at the Central General Hospital Dr. Sardjito 
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Yogyakarta. Syphilis is usually transmitted through sexual contact,2,3 but can also be acquired non-sexually during 
pregnancy, blood transfusions, work accidents, tattooing, close contact with lesions, and food chewed by mothers for 
their children.3 The Indonesian Guideline for Syphilis recommends that monitoring in affected patients must be carried 
out in the 1st, 3rd, 6th, 9th, 12th, 18th, and 24th months after therapy.3–6

Patients are often considered to have an acceptable serological response when their non-treponemal titers fall by 
fourfold or more. Meanwhile, a fourfold increase is an indicator of treatment failure or reinfection. Several studies have 
shown that a significant fraction (15–20%) of individuals with early syphilis have non-treponemal titers, which are 
known as serofast, as the titers neither rise nor fall by fourfold following therapy.4–8 The best way to manage serofast 
patients is currently unknown, and it is unclear what factors influence the serological response following treatment.9,10 

Despite the use of appropriate therapy, some patients in clinical practice still experience a gradual decline in their 
serological titers and seldom obtain a negative value. Therefore, this study aims to assess the frequency of post-treatment 
serological cure and its predictive variables.

Materials and Methods
Participants
This retrospective study used secondary data from medical records at the Division of Venereology, Dermatology, and 
Venereology Outpatient Clinic, Hasan Sadikin Central General Hospital (RSHS) Bandung, Indonesia, from January 2018 
to December 2022. The inclusion criteria comprised syphilis patients with available socio-demographic and clinical data, 
including gender, marital status, highest education level, occupation, venereal disease research laboratory test (VDRL) 
titer before and after treatment, type of therapy, HIV coinfection status, serological cure, and characteristics of patients 
who achieved serological cure. The VDRL titers serial follow-ups at 1, 3, 6, 9, 12, and 18 months were also recorded. 
Patients with incomplete medical records were excluded from the study.

The serological cure is a situation characterized by a reduction of more than fourfold in the non-treponemal titer. 
Meanwhile, patients who experience an increase of ≥ fourfold have the potential for treatment failure or reinfection. Non- 
treponemal titers that remain unchanged following therapy are classified as being in a serofast state.

Although the timeframe used to assess serological response was considered appropriate, it is important to acknowl-
edge the potential for bias due to loss of follow-up. In this study, a total of 7 participants did not complete the follow-up 
assessment. While the proportion of dropouts was relatively low, their exclusion from the final analysis may have 
influenced the overall serological response data, particularly when clinical outcomes differed systematically from those 
who remained in the study. However, baseline characteristics of those lost to follow-up were comparable to others who 
completed the study, suggesting that attrition was unlikely to introduce significant bias. Despite this outcome, the 
dropouts remain a limitation and must be considered when interpreting the results.

Statistical Analysis
Statistical analysis was carried out using a Chi-square test to compare differences in the categorical data. In addition, 
a p-value of <0.05 was considered statistically significant. The odds ratio with a 95% confidence interval was 
calculated for each relevant variable. All analyses were performed using IBM SPSS Statistics for Windows, ver-
sion 22.0.

Result
The flowchart in Figure 1 showed the selection process. This study included 273 patients diagnosed with syphilis 
between January 2018 and December 2022. However, incomplete data or unreadable records led to the exclusion of 7 
patients, leaving a total of 266 cases. The results showed that 232 cases achieved serological cure, while 34 remained in 
a serofast state. Among these 34 cases, 28 were reinfections that achieved serological cure after retreatment, 1 case of 
neurosyphilis showed a twofold decrease in VDRL titer 6 months after receiving a 14-day course of procaine penicillin, 
and 5 cases were lost to follow-up.
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Socio-Demographic Characteristics of Syphilis Patients
In this study, 273 medical records of syphilis patients were obtained but 7 were incomplete and excluded. Among the 266 
syphilis patient records that could be analyzed, 185 were male patients, while 81 were female patients. The socio- 
demographic characteristics presented were age, gender, highest education level, occupation, and marital status, which 
can be seen in detail in Table 1.

Overall, there were more male syphilis patients, specifically 185 patients (69.5%), compared to female patients, who 
numbered 81 patients (30.5%). The largest age group was between 26 and 35 (40.5%). The youngest patient was 14 years 
old, while the oldest patient was 63 years old, and both were male. A total of 42.7% of males and 60.5% of females had 
completed their high school education. The most common occupation among male patients was private employees 
(65.4%), while among female patients, it was housewives (64.2%). A significant portion of male patients (81.7%) were 
unmarried, while most female patients (65.5%) were married.

Medical records of patients 
diagnosed as syphilis (n=273)

From January 2018–December 2022

Patient excluded (n=7)
- Incomplete data
- Unreadable 

writings

Achieved 
serological cure 

(n=232)

Serofast state 
(n=34)

Neurosyphilis 
(n=1)

Loss to follow up 
(n=5)

Reinfection 
(n=28)

Retreatment

Achieved 
serological 

cure

Treated with 
Procaine 

penicillin for 
14 days

Decreased 
2-fold VDRL 

titer in 6 
months

Loss to follow up

Figure 1 Flow of Participants Used in the Study.
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Clinical, Serological, Therapy Type, and Serological Cure Characteristics of Syphilis 
Patients
The clinical and serological characteristics studied in this study included age, gender, stage of syphilis, VDRL titer before 
therapy, and HIV coinfection, which was presented in Table 2. This pattern of serological cure based on the month of the 
visit was observed in Table 3. However, Table 4 showed a bivariate analysis of characteristics associated with serological 
cure in syphilis patients.

Based on the above data, the majority of patients achieved serological cure in early syphilis (62.9%) and 37.1% in late 
syphilis. Among the total of 34 patients who experienced serofast, 29 patients did not achieve a serological cure, and 1 
was diagnosed with neurosyphilis and was treated with procaine penicillin (PP) 2.4 million IU IM for 14 days. However, 
this patient only experienced a twofold decrease in VDRL titer from the previous titer in the sixth-month post-therapy 
observation and was subsequently lost to follow-up. The other 28 patients who did not achieve serological cure were 
diagnosed with reinfection and received re-treatment. After re-treatment, their titer decreased four-fold.

Table 1 Socio-Demographic Characteristics of Syphilis Patient

Variable Gender Total 
(n=266)

Male 
(n=185)

Female 
(n=81)

n % n % n %

Age
0–16 years 2 1,1 6 7,4 8 3
17–25 years 58 31,3 32 39,5 90 33,8

26–35 years 75 40,5 26 32,1 101 38

36–45 years 35 19 17 21 52 19,5
46–55 years 10 5,4 0 0 10 3,8

56–60 years 3 1,6 0 0 3 1,1

>60 years 2 1,1 0 0 2 0.8
Education level

Elementary school 0 0 1 1,2 1 0,4

Junior high school 3 1,6 13 16,1 16 6
Senior high school 79 42,7 49 60,5 128 48,1

Diploma (D1-D3) 31 16,8 4 4,9 35 13,2

Undergraduate 67 36,2 14 17,3 81 30,4
Master 3 1,6 0 0 3 1,1

No available data 2 1,1 0 0 2 0,8

Occupation
Private employee 121 65,4 9 11,1 130 48,8

Entrepreneur 16 8,6 4 4,9 20 7,5

Service sector 12 6,5 2 2,5 14 5,3

Student 19 10,3 7 8,7 26 9,8

Homemaker 0 0 52 64,2 52 19,5

Civil servant/army/police 1 0,5 0 0 1 0.4
Education/health sector 4 2,2 1 1,2 5 1,9

Sex worker 0 0 2 2,5 2 0.8

Unemployed 12 6,5 4 4,9 16 6
Marital status

Single 151 81,7 27 33,3 178 66,9

Married 33 17,8 53 65,5 86 32,3
Widow/widower 1 0.5 1 1,2 2 0.8
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The highest serological cure for early-stage syphilis patients was achieved sequentially in the twelfth month. As 
for late-stage syphilis, the highest serological cure was achieved in the sixth month, with a total of 23 patients.

Overall, the highest serological cure was found in the age group of <35 years (75.4%, P:0.0001, OR: 3.89 (95% CI 
1.85–8.13), among male patients (68.1%, P: 0.181 OR: 0.55 (0.23–1.32), and in cases of early syphilis (62.89%, P:0.648, 

Table 2 Clinical and Serologic Characteristics of Syphilis Patients Before 
Therapy

Gender Total (n=266)

Male (n=185) Female (n=81)

n % n % n %

Early syphilis 121 65,4 46 56,8 167 62,8

Primary 7 5,8 1 2,8 8 4,8
<1:8 0 0 0 0 0 0

1:16–1:32 3 42,8 1 100 4 50

1:64–1:128 4 57,2 0 0 4 50
>1:128 0 0 0 0 0 0

Secondary 80 43,2 27 33,3 107 64,1

<1:8 10 12,5 3 11,1 13 12,1
1:16–1:32 21 26,2 18 66,7 39 36,5

1:64–1:128 31 38,8 6 22,2 37 34,6

>1:128 18 22,5 0 0 18 16,8
Early latent 34 18,4 18 22,2 52 31,1

<1:8 8 23,5 4 22,2 12 23

1:16–1:32 15 44,1 8 44,5 23 44,2
1:64–1:128 9 26,5 6 33,3 15 28,9

>1:128 2 5,9 0 0 2 3,9

Late syphilis 64 34,6 35 43,2 99 37,2
Late latent 28 43,7 6 17,1 34 34,3

<1:8 19 67,8 3 50 22 64,7

1:16–1:32 5 17,9 2 33,3 7 20,6
1:64–1:128 3 10,7 1 16,7 4 11,7

>1:128 1 3,6 0 0 1 3

Unknown duration 24 37,5 29 82,9 53 53,6
<1:8 3 12,5 7 24,1 10 18,9

1:16–1:32 16 66,7 14 48,3 30 56,7

1:64–1:128 5 20,8 8 27,6 13 24,5
>1:128 0 0 0 0 0 0

Neurosyphilis 12 18,8 0 0 12 12,1

<1:8 0 0 0 0 0 0
1:16–1:32 3 25 0 0 3 25

1:64–1:128 6 50 0 0 6 50

>1:128 3 25 0 0 3 25
HIV coinfection

HIV(-) 112 60,5 73 90,1 185 69,5

HIV(+) 72 39 7 8,7 79 29,7
ARV 67 93,1 7 100 74 93,7

No ARV 5 6,9 0 0 5 6,3

Not examined 1 0,5 1 1,2 2 0.8

Abbreviations: VDRL, venereal disease study laboratory; HIV, human immunodeficiency 
virus; ARV, antiretroviral.
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OR: 0.83 (0.38–1.81). In addition, the proportion of serological cure was also higher in patients with VDRL titers before 
therapy ≤1:8 (P; 0.226, OR: 0.61 (0.28–1.35), those with HIV-negative status (P:0.648, OR: 0.83 (0.38–1.81), and those 
who received BPG therapy.

Table 3 Serological Cure Pattern of Syphilis Patient Based on Follow- 
up

Variable Syphilis Stages Total

Early Syphilis Late Syphilis

(n=146) % (n=86) % (n=232) %

Follow-up visit
Month 1 6 4.1 3 3,5 9 3,9
Month 3 12 8.2 9 10,5 21 9,1

Month 6 21 14,4 23 26,7 44 18,9

Month 9 29 19,9 11 12,8 40 17,2
Month 12 39 26,7 19 22,1 58 25

Month 15 21 14,4 11 12,8 32 13,8

Month 18 16 10,9 10 11,6 26 11,2
No available data 2 1,4 0 0 2 0.9

Table 4 Bivariate Analysis of Characteristics Associated with Serological Cure in Syphilis Patients

Variable Serofast (n=34) Serological Cure (n = 232) OR (95% CI) p-value (Mann–Whitney U-Test)

Age (years)

< 35   

≥ 35

15 

19

175 

57

3.89 (95% CI 1.85–8.13) <0.0001

Gender
Female 7 (20.6) 74 (31.9) Reff
Male 27 (79.4) 158 (68.1) 0.55 (0.23–1.32)

HIV Status 0.181
No 22 (66.7) 163 (70.0) Reff

Yes 11 (33.3) 68 (24.9) 0.83 (0.38–1.81)

Syphilis Stage 0.648

Early syphilis 21 (61.8) 146 (62.9) Reff

Late syphilis 13 (38.2) 86 (37.1) 0.95 (0.45–1.997)

Baseline VDRL 0.895

≤ 1:8 23 (67.6) 179 (77.2) 0.61 (0.28–1.35)
> 1:8 11 (32.4) 53 (22.8) Reff

Treatment Regimen 0.226
Penicillin

BPG 30 (88.2) 209 (90) Reff

PP 0 3 (1.3) -
Non-Penicillin

Ceftriaxone 2 (5.9) 14 (6.1) 1.01 (0.21–4.6)

Doxycycline 1 (2.9) 3 (1.3) 0.43 (0.04–4.29) 0.990
Erythromycin 1 (2.9) 3 (1.3) 0.43 (0.04–4.29) 0.474

Abbreviations: VDRL, venereal disease study laboratory; HIV, human immunodeficiency virus; BPG, benzathine penicillin G; PP, procaine penicillin.
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Discussion
Socio-Demographic Characteristics of Study Participants
Gender Characteristics
Based on this study, it was found that there were 266 syphilis cases included in the data, consisting of 185 male patients 
and 81 female patients. These findings were consistent with what was reported by the Australian Government from 2009 
to 2019, which showed that out of 281 cases, 82% were male patients, and the remaining 18% were female.11 Similar 
results were obtained from a study on the characteristics of HIV/AIDS patients with syphilis coinfection at the Teratai 
Clinic of RSHS Bandung from 2018 to 2020, where the majority were male patients, accounting for 126 patients 
(96.2%).12

Factors contributing to the higher incidence of syphilis in males included their greater engagement in unprotected 
sexual activities, having multiple sexual partners, engaging in unprotected sexual behaviors, and using drugs during 
sexual intercourse to enhance satisfaction. However, societal norms often limited female sexual activity, leading to less 
frequent engagement in risky sexual behaviors.13,14 Females were less likely to notice painless early syphilis lesions, 
which could delay seeking medical attention.14

Age Characteristics
In this study, the most common age group for male and female patients was 20 to 29 years, followed by the 30 to 39 age 
group. Another study from the Dermatology and Venereology Clinic at Dr Soetomo Hospital in Surabaya, East Java, 
Indonesia, for the period from 2009 to 2017, found 37 new cases of latent syphilis. The majority of patients in the 26 to 
35 years age group were male, with 26 patients (73.1%) out of a total of 37 patients diagnosed with syphilis.15,16

Syphilis was more commonly found in the second and third decades of life because these age groups were typically 
sexually active.17 The age group most frequently infected was the late adolescent age group, which is 17 to 25. 
Adolescents had an intense curiosity and a tendency to explore new things, including sexual activities. Some could 
seek information related to sexuality and engage in various activities to satisfy their curiosity, often without considering 
the potential consequences in the future. Therefore, adolescents were more prone to engage in behavior that deviated 
from societal norms.18,19 Other studies, such as one conducted by Gao et al20 had reported that syphilis in very young 
individuals was associated with early coitarche. Those under the age of 20 were less likely to be infected with syphilis 
because adolescents rarely visit clinics for check-ups.

Educational Characteristics
The education level of most male and female syphilis patients in this study was at the high school level. A study 
conducted at the Kota Raja Jayapura Reproductive Health Center in August–September 2022 with 89 patients who 
visited the Reproductive Health Center revealed that 55 patients (61.9%) had a high school education, 21 patients 
(23.6%) had a junior high school education, 8 patients (9%) had a college education, and 5 patients (5.6%) had a primary 
school education.18 This was similar to RSHS, a tertiary referral hospital in West Java, where most hospital visitors had 
completed high school. A study of 345 patients seeking treatment at an STD clinic in Brazil found that 175 patients had 3 
years of schooling, 115 patients had 4 to 11 years of education, and 55 patients had more than 12 years of schooling. The 
higher the level of education, the easier it was for individuals to receive information, leading to more significant 
knowledge acquisition.19

Occupational Characteristics
In this study, the most common occupation among male syphilis patients, in descending order, was private employees 
(private companies, banks, stores) with 121 patients (65.4%), followed by self-employed individuals with 16 patients 
(8.6%), students with 19 patients (10.2%), service sector workers (cashiers, security guards, salon workers, cleaning 
staff) with 12 patients (6.4%), 1 police officer (0.5%), 4 healthcare workers (nurses and laboratory technicians, 2.1%), 
and 12 patients (6.4%) unemployed. Among female participants, the most common occupations, in descending order, 
were housewives with 52 patients (64.1%), 9 private employees (11.1%), 4 self-employed individuals (4.9%), 2 service 
sector workers (2.4%), 7 students (8.6%), 4 unemployed (4.9%), 2 commercial sex workers (2.4%), and 1 healthcare 
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worker (1.2%). Similar results were obtained from a descriptive study conducted at the Melati Clinic of Dr. Soedarso 
General Hospital in Pontianak from November 2015 to May 2016 on syphilis-HIV/AIDS coinfection patients, with 
39.8% being private employees, 30.6% housewives, 19.3% without data, 3.06% unemployed, 2.04% civil servants, 
1.02% laborers, 1.02% Indonesian National Army personnel, 1.02% students, 1.02% prisoners, and 1.02% security 
guards.21 The participants who were employed and had sufficient income were more likely to engage in sexual 
relationships with multiple partners. However, the situation was different for female sex workers who provide sexual 
services to earn money, goods, or other benefits.13

Marital Status Characteristics
The majority of male participants, 151 patients (81.6%), were unmarried, and 27 females (33.3%) were unmarried. 
A study by Niode et al22 reported that among MSM, 75% were unmarried, 23.3% were married, and 1.7% were divorced. 
Another study conducted by Kusumawaty et al23 in the IMS Clinic of Dr. Wahidin Sudirohusodo Hospital in Makassar 
from 2017 to 2018 found that 44 patients (55.7%) were unmarried, and 35 patients (44.3%) were married. Unmarried 
participants had the opportunity to have more than 1 sexual partner because marital bonds could limit individuals from 
having multiple sexual partners. Men engaged in extramarital sexual relationships to express their masculinity and 
improve their social status by having multiple sexual partners, which increased the risk of STIs.21,24

Clinical and Serological Characteristics of Syphilis in Participants
Syphilis Stage Characteristics
The results of this study indicated that the stages of syphilis in both male and female participants were 107 patients 
(40.2%) had secondary syphilis, 53 patients (19.9%) had latent syphilis of unknown duration, 52 patients (19.5%) had 
early latent syphilis, 34 patients (12.8%) had late latent syphilis, and 8 patients (3%) had primary syphilis. 
Atsawawaranunt et al25 conducted a study in 2016 on the time to serological cure in syphilis patients with or without 
coinfection in Bang Rak, Thailand. This found 255 patients (51.3%) with secondary syphilis, 154 patients (31%) with 
late latent syphilis, 67 patients (13.5%) with early latent syphilis, and 21 patients (4.2%) with primary syphilis. Another 
study by Arando et al26 in 2015 on symptoms and risk factors in syphilis patients with HIV coinfection in Barcelona, 
Spain, found 51.3% with secondary syphilis, 27.5% with primary syphilis, and 21.2% with early latent syphilis. 
Kusumawaty et al23 2018 conducted a study on the seroepidemiology and risk factors of syphilis patients in Makassar 
and observed 63.3% with latent syphilis, 24.1% with secondary syphilis, and 12.6% with primary syphilis.

Syphilis consisted of several stages classified according to symptoms and the time since the initial infection.27 

Accurate staging was essential as it helped assess the extent of the T. pallidum infection and determine the duration of 
therapy.28 Syphilis was divided into early and late stages in adults and congenital syphilis in infants.29 Early syphilis was 
further divided into primary, secondary, and early latent syphilis, while late-stage syphilis included late latent syphilis and 
tertiary syphilis (gumma, cardiovascular syphilis, or neurosyphilis).30 Approximately 50 to 75% of participants who 
came into contact with syphilis lesions, whether primary or secondary, become infected with syphilis.31 The diagnosis of 
early-stage syphilis showed that the T. pallidum infection occurred in the preceding year. Late-stage syphilis indicated 
manifestations of infection occurring more than one year, or even several decades, after the initial infection. Late-stage 
syphilis was non-infectious and included late latent syphilis and tertiary syphilis.28,31

Treatment for STIs was conducted alongside screening for HIV, syphilis, and hepatitis B as a form of integrated care, 
both for patients and their sexual partners. This approach helped detect asymptomatic diseases like latent syphilis. 
Therefore, some studies found latent syphilis to be the most prevalent stage.32

Characteristics of VDRL Titers Before Treatment
Most patients had VDRL titers before treatment in the range of 1:16 to 1:32 (51.5%), followed by titers <1:8 (24.4%), 
1:64 to 1:128 (17.6%), and >1:128 (6.4%). In Kusumawaty’s23 study, the most common rapid plasma reagin (RPR) titer 
before treatment was 1:16 (55.7%), followed by 1:4 (32.9%), 1:8 (6.3%), and 1:32 (5.1%). The most frequently 
encountered VDRL titer in this study was 1:16 to 1:32. This was because the most common stage found in this study 
was secondary syphilis. These findings were consistent with a study by Talwar et al33 on VDRL titers in syphilis patients 
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before and after treatment in India between 1976 and 1981, where the most common VDRL titer in secondary syphilis 
was 1:16 to 1:32.

Sena et al34 conducted a study on serological cure and serofast stage in syphilis patients without HIV coinfection 
before and after treatment in the USA and Madagascar between 2000 and 2009. 92.1% of serological cures were 
associated with an RPR titer before treatment of >1:32, which increased the likelihood of serological cure. Non- 
treponemal tests could be used to monitor disease activity. A fourfold decrease in the initial titer tested, from 1:8 to 
1:2, indicated successful treatment. Serofast (persistently low positive nontreponemal antibodies) could occur with 
appropriate treatment, and non-treponemal tests did not rely on subjective interpretation.9,35 Biological false positives 
occurred in autoimmune diseases, ulcerative colitis, vasculitis, chickenpox, hepatitis, infectious mononucleosis, measles, 
mumps, pneumonia, bacterial endocarditis, malignancies, and pregnancy. False negatives appeared as a prozone phe-
nomenon, where high antibody titers interfered with antigen-antibody complex formation. This phenomenon was over-
come by diluting the sample to at least 1:16.36

Characteristics of HIV Coinfection
Coinfection of syphilis with HIV was observed to be more prevalent in male patients compared to females. Among HIV- 
positive male patients, 73 patients (39%) received HIV therapy, while 67 patients (93.1%) did not. However, among 
female patients, the majority, 73 (90.1%), did not have HIV. Salman et al12 conducted a study in 2020, showing that 
28.2% of male patients had a positive HIV coinfection, while 1.5% of female patients did. Another study conducted by 
David et al on the profile of syphilis with HIV/AIDS coinfection at the Melati Clinic of Dr Soedarso Regional Public 
Hospital in Pontianak in 2019 found that 5.1% of syphilis patients had coinfection with HIV, and all of these patients 
were male.21

This study showed that syphilis increased the spread of HIV through sexual transmission. Coinfection with syphilis and 
HIV could lead to atypical clinical manifestations, accelerate disease progression, make diagnosis more challenging, 
increase the risk of neurological complications, and raise the risk of treatment failure with standard regimens. Syphilis 
reduced the number of clusters of differentiation (CD4) cells or increased plasma viral load in HIV-infected patients. 
Horberg et al37 on the epidemiology and clinical manifestations of syphilis patients with HIV coinfection in California from 
1995 to 2005, the incidence of syphilis was 62.3 per 1000 individuals per year in the HIV-infected group and 8 per 
1000 persons per year in the HIV-uninfected group. Individuals infected with HIV were more vulnerable to coinfection with 
syphilis due to both lifestyle factors and immunosuppression. A study by Pattanasin et al38 in 2022 in Bangkok found that in 
the transgender group with HIV infection, there was a twofold increased risk of syphilis compared to HIV-negative 
individuals. Clinical manifestations of syphilis were more commonly seen in HIV-infected patients, particularly with 
multiple chances in the primary stage. Ulcers in primary syphilis compromised mucosal and epithelial integrity, making 
HIV transmission and acquisition easier. Inflammation and CD4 cells migrating to the ulcer area could also increase the risk 
of HIV transmission. The risk of eye infections in syphilis-infected HIV individuals included uveitis, keratitis, and 
conjunctivitis. Gumma and neurosyphilis occurred more rapidly in syphilis-infected individuals with HIV.39–41

Data on Serological Cure in Study Participants
In this study, 232 patients (87.2%) experienced serological cures, while 34 (12.8%) experienced serofast. The factors 
associated with serological cure were compared, including the patient’s age, gender, HIV status, syphilis stage, baseline 
VDRL, and treatment regimen given (Table 4). Atsawawaranunt et al25 in 2016 found that 309 patients (62.1%) achieved 
serological cure after treatment, 105 patients (21.2%) were lost to follow-up, 49 patients (9.9%) experienced serofast, 23 
patients (4.6%) had treatment failure, and 11 patients (2.2%) did not respond to treatment. In general, the time required to 
achieve a serological cure in syphilis patients was 110 days (range: 100 to 120 days). For early latent syphilis, the time 
needed for serological cure was 99 days (range: 94 to 104 days), and for late latent syphilis, it was 144 days (range: 69 to 
219 days). Based on VDRL titers before treatment, patients with titers >1:32 required serological cure for 131 days, 
while those >1:64 required 192 days. Factors influencing the success of a serological cure included a history of previous 
syphilis, stage of infection, baseline serological titers, immune status, and the treatment received.42
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This study found an association between the younger age group and the likelihood of achieving a serological cure. 
Statistically significant differences in patients <35 years old were observed, having more than 3 3-fold probability of 
achieving serological cure compared to patients ≥35 years old. A study by Sena et al34 reported similar findings, stating 
that patients in an age group younger than 24 were more likely to achieve a serological cure. Li-tong et al43 also reported 
that age <23 years was associated with a 2-fold greater probability of a serological cure than an age >40. This older group 
typically exhibited immunosuppression and immune system senescence, which could influence the serological response 
to syphilis treatment.4,44

Treatment success was analyzed by assessing whether clinical symptoms persisted or serological responses occurred. 
Non-treponemal antibody titers decreased in most syphilis patients after treatment (in this study, the non-treponemal test 
used was VDRL). VDRL retesting must be minimal in the first, third, sixth, and twelfth months. For patients with HIV 
infection, stricter monitoring was recommended at the first, third, sixth, ninth, twelfth, and twenty-fourth months, 
especially when the CD4 cell count was ≤350/mL and when the patient had not received antiretroviral therapy. Since 
1993, it was agreed that VDRL response after treatment, reflecting cure, occurred when seroconversion to negative or at 
least a fourfold decrease in titer from before treatment (equivalent to a twofold dilution decrease).45

Several specific conditions could be found in the post-treatment follow-up of syphilis. When, during the follow-up 
period, clinical signs and symptoms of syphilis persisted or recurred, the patient was diagnosed with reinfection or 
treatment failure. Supposed clinical signs and symptoms of syphilis were not found in the patient, but VDRL titers 
remained positive after treatment. This condition was categorized into reinfection, treatment failure, and VDRL titer 
persistence (serofast and serologic nonresponse).44,45 The non-treponemal titer before treatment was associated with the 
likelihood of achieving a serological cure. Tong et al43 reported that a low VDRL titer before treatment increased the 
chances of attaining a serological cure. This was consistent with this study that patients with baseline VDRL titer ≤1:8 
were more likely to achieve serological cure. In a study by Sena et al34 and Leeyaphan et al,42 patients with baseline 
VDRL titer ≤1:32 were more likely to achieve a serological cure.

Most patients did not need retreatment, especially when some were asymptomatic and had shown an adequate decline 
in titers. Clinicians must assess the full clinical picture history, serologic trends, and risk factors before deciding on 
additional therapy or workup.

Retreatment could be considered in certain cases, particularly when there was evidence suggesting reinfection, 
treatment failure, or ongoing clinical activity. A fourfold increase in non-treponemal titers after initial treatment was 
indicative of possible reinfection or relapse and typically warrants retreatment. Similarly, patients who failed to show an 
adequate serological response, defined as a fourfold decline in titers within 6 to 12 months for early syphilis or within 12 
to 24 months for late latent syphilis, must be carefully evaluated, especially in high-risk groups such as those with HIV. 
The presence of new or persistent symptoms, or findings suggestive of neurosyphilis, also justified further investigation, 
including cerebrospinal fluid analysis, and possible retreatment. However, in asymptomatic patients who had shown an 
appropriate decline in titers and remained serofast without clinical evidence of relapse, retreatment was generally not 
necessary, and ongoing monitoring could suffice.

Follow-up strategies for the patients could be improved by implementing standardized post-treatment monitoring at 
defined intervals, such as 3, 6, 12, and 24 months. Strengthening patient communication through reminder systems and 
digital health tools reduced the loss of follow-up. In addition, creating clear clinical protocols for interpreting titer trends 
and deciding when further evaluation was necessary, such as cerebrospinal fluid examination or retreatment, could aid in 
consistent patient management. Ensuring accurate documentation and better coordination across healthcare providers also 
contributed to improved long-term follow-up, particularly in high-risk or mobile populations.

Limitations of the Study
In this retrospective study, the data analyzed relied solely on findings that were recorded by doctors in medical records, 
and not all the required data was available. In this study, the number of patients who achieved serological cure was 
limited, as only a portion of the patients followed up regularly. Therefore, further prospective cohort study was needed to 
determine the number of serological cures and the factors associated with them. Medical records were obtained for only 
266 out of 273 syphilis patients who were included, because some medical records were incomplete data, and there were 
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unreadable writings. Follow-up loss could affect outcome assessment, as a result, further prospective studies were 
needed.

Conclusion
In conclusion, serological cure was more common in early syphilis, with the most common time being the 12th and 9th 

months. However, in late syphilis, serological cure was most common in the 12th and 3rd months. Characteristics of 
patients who achieved serological cure were most common in the younger age (p:0.002), male patients, secondary 
syphilis stage, VDRL titer before treatment of 1:16–1:32, HIV negative status, and treatment with BPG.

The conclusions were generally aligned with the findings, particularly regarding the prevalence and characteristics of 
serofast status following syphilis treatment. However, further clarification and expansion on future study directions were 
warranted. Prospective, longitudinal studies were needed to validate these results and to better understand the long-term 
immunological profiles of serofast patients. In addition, the identification and validation of novel biomarkers that could 
predict serological cure was of great clinical value, potentially guiding individualized follow-up and retreatment 
strategies. Such a study could refine the current management of the patients and reduce unnecessary interventions.
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