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This study examined the relationship between type 
2 diabetes and late syphilis. A retrospective analysis 
was conducted, including 96 syphilis patients with 
type 2 diabetes and 122 matched non-diabetic syphilis 
controls. The development of late-stage syphilis and 
responses to initial treatment were monitored over a 
2-year period. Stratified logistic regression was used 
to assess whether diabetes increased the risk of late 
syphilis. Differences in initial treatment responses 
between the 2 groups were evaluated using χ2 tests 
and Kaplan–Meier curves. The cohort study confirmed 
that the serological cure rate within 12 months was 
significantly lower in diabetic syphilis patients. Type 2 
diabetes significantly impacts the efficacy of syphilis 
treatment and is a risk factor for late syphilis.
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Syphilis is caused by Treponema pallidum (T.p.) 
infection, which is the most common sexually trans-

mitted disease (STD) worldwide. The World Health Or-
ganization (WHO) estimates that 8 million adults between 
15 and 49 years old acquired syphilis in 2022 (https://
www.who.int/news-room/fact-sheets/detail/syphilis). The 
long incubation period, diverse symptoms, and immune 
evasion characteristics of syphilis are responsible for its 
epidemic status, especially in low- and middle-income 
populations and men who have sex with men (MSM). 
The natural history of syphilis can be divided into 2 broad 
stages, including early syphilis (primary, secondary, and 
early latent syphilis of no more than 2 years’ duration), 
and late syphilis (late latent syphilis and symptomatic late 
syphilis) (2). Early syphilis is characterized by syphilitic 
manifestations such as primary chancre at the site of ino-
culation and secondary mucocutaneous lesions affecting 
the skin, mucous membranes, and lymph nodes. Without 
appropriate treatment, the disease progresses to a late latent 
stage, which can persist for years (3). Notably, about 35% 
individuals with late latent syphilis will develop severe ma-

nifestations of tertiary syphilis (4), including irreversible 
damage of the cardiovascular and central nervous systems, 
leading to severe morbidity or even death.

The diagnosis and assessment of syphilis treatment 
response rely on serological tests. Currently, nontrepo-
nemal tests that detect antibodies to a nonspecific antigen 
are the most widely used methods, such as the Venereal 
Disease Research Laboratory (VDRL) test and Toluli-
zed Red Unheated Serum Test (TRUST) (5). A 4-fold 
decline in nontreponemal antibody titre is required to 
indicate effective treatment. Serological cure usually 
occurs within 1 year after treatment in most early syphilis 
cases (5). However, persistently positive nontreponemal  
antibody titres despite an appropriate decline (“serofast”) 
may happen in 15–41% patients. Moreover, about 10% 
patients may experience a less than fourfold decrease 
in titre or may have recurrence after treatment, which 
indicates treatment failure (6). It is currently believed 
that treatment failure mainly occurs in immunocompro-
mised people, such as the HIV-infected population (7). 
However, there are still some non-HIV patients whose 
disease is not effectively controlled even if they receive 
early treatment. Risk factors for syphilis treatment failure 
and late syphilis still deserve further study.

Diabetes mellitus is a metabolic disease characterized 
by high blood glucose levels. There are two types of dia-
betes. Type 1 diabetes (T1D) primarily results from insuf-
ficient insulin secretion, whereas type 2 diabetes (T2D) 
is mainly caused by insulin resistance. According to the 
WHO, 14% of adults aged 18 years and older were living 
with diabetes, with more than 95% of diabetic people 
having T2D in 2022 (https://www.who.int/news-room/
fact-sheets/detail/diabetes). At present, multiple studies 
have shown that poorly controlled diabetes increases the 
risk and severity of a wide range of infections, leading to 
high rates of hospitalization and death (8, 9). However, 
the relationship between T2D and syphilis is still unclear. 

SIGNIFICANCE
Type 2 diabetes is strongly associated with late syphilis.

Type 2 diabetes patients are more likely to experience 
treatment failure.

Type 2 diabetes patients with poor short-term blood glucose 
control are more likely to develop late syphilis.
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Although a series of retrospective cohort analyses sug-
gested that neurosyphilis may induce the occurrence of 
T2D (10), whether diabetes would aggravate syphilis 
development or mitigate the therapeutic effect of syphilis 
remained unknown.

In this study, we explored the relationship between 
T2D and syphilis by retrospectively reviewing the outco-
mes of 218 patients with early syphilis after treatment for 
over 2 years. We found that T2D was highly associated 
with late syphilis and can cause treatment failure. This 
study emphasizes personalized treatment options for 
syphilis patients with diabetes, thereby improving their 
treatment outcomes and providing a basis for further 
research on the association between diabetes and syphilis 
development.

MATERIALS AND METHODS

Statement of ethics 

This research was conducted in accordance with the ethics requi-
rements of the World Medical Association Declaration of Helsinki 
and was approved by the Institutional Review Board of Shanghai 
Skin Disease Hospital (Approval No: 2024-15).

Syphilis patient recruitment and diagnostic criteria

This study screened patients who visited Shanghai Skin Disease 
Hospital between 2018 and 2024. Patients aged ≥ 18 diagnosed 
with early syphilis at their first visit were screened. The diagnosis 
of early syphilis followed the guidelines (11), requiring: (i) positive 
serum TPPA and (ii) corresponding characteristics of early syphilis, 
such as chancre, macules, papules, scaly skin lesions, follicular 
rash, and pustular rash.

Exposure measurement

Patients were divided into an exposure group and a control group 
based on the presence of diabetes. The T2D patients met at least 
one of the following conditions according to the American Diabe-
tes Association (ADA) guideline for T2D, 2024 (12): (i) symptoms 
of diabetes and random blood sugar ≥ 11.0 mmol/L, (ii) glycated 
haemoglobin (HbA1c) ≥ 6.5%, (iii) fasting blood glucose ≥ 7.0 
mmol/L. The diagnosis of diabetes as already mentioned should 
occur at or before the first treatment of the patient. Moreover, as a 
secondary exposure of interest, a pooled T2D cohort was utilized 
for a sub-analysis to assess the risk of late syphilis among patients 
with diabetes under varying glycaemic control conditions. Poor 
long-term glycaemic control was defined as HbA1c ≥ 7.0%, and 
poor short-term glycaemic control was defined as fructosamine 
(FMN) ≥ 268 mol/L (https://www.hopkinsguides.com/hopkins/
view/Johns_Hopkins_Diabetes_Guide/547055/all/).

Syphilis treatment

Treatment of syphilis patients follows the Syphilis Diagnosis and 
Treatment Guidelines (2020) (13). The recommended regimen for 
early syphilis is benzathine penicillin 2.4 million U, intramuscular 
injection on both sides of the hip, once a week, a total of 1~2 times; 
or procaine penicillin 800,000 U/day intramuscular injection for 
15 consecutive days. An alternative regimen is ceftriaxone 0.5~1 
g intramuscular injection or intravenous injection once a day for 
10 days. Patients allergic to penicillin should take doxycycline 
100 mg twice a day for 15 days.

Evaluation of the efficacy of the first treatment

The included patients were retrospectively collected for TRUST 
titres and clinical diagnostic information. TRUST titres at 3–6 
months, 6–9 months, and 9–12 months were used to evaluate 
treatment effectiveness. The primary criteria for treatment response 
include the resolution of symptoms and a decrease in serological 
titres. The evaluation of treatment efficacy was stratified into 3 
groups based on the initial titre levels:
(i)	 Low initial titre group (< 1:4): Even if the titre of this type of 

patient has not completely dropped to negative (maintained 
between 1:2–1:4), as long as the symptoms are completely 
relieved and no new symptoms appear during follow-up, the 
treatment can still be considered effective.

(ii)	 Titre 1:4–1:64 group: Most patients with early syphilis 
belong to this titre range. We strictly follow the efficacy 
evaluation guidelines. The TRUST titre needs to drop 4-fold 
and there should be no persistent symptoms before the tre-
atment is considered successful.

(iii)	High initial titre (≥ 1:64) group: For the high initial titre group 
(≥ 1:64), a reduction to the typical low-titre level (below 1:8) 
and the control or disappearance of clinical symptoms are 
considered indicators of treatment response.

It should be noted that serological fixation is also considered a 
valid indicator of treatment efficacy. In the case of multiple records 
within the same time period, the last recorded value was retained. 
Patients with early symptomatic neurosyphilis at the first visit and 
those with HIV infection were excluded from this study.

Evaluation of late syphilis

The diagnosis of late syphilis met the following conditions: (i) the 
course of disease was more than 2 years, (ii) the serum TRUST 
titre did not reach a 4-fold decrease or remained at ≥ 1:16, (iii) with 
or without symptoms. Patients with reinfection were excluded, 
depending on whether there was a possible history of re-exposure 
or clinical evidence of new infection. In cases with multiple records 
existed within the same time period, the last record was retained. 
Patients with early symptomatic neurosyphilis at the first visit and 
those with HIV infection were excluded from this study. 

Statistical analysis

Propensity score matching. For the primary analysis, propensity 
score matching (PSM) was used to match the control group based 
on age, gender, and initial TRUST titre in a 1:1 ratio using R 
version 4.1.2 (R Foundation for Statistical Computing, Vienna, 
Austria). We first excluded patients without age, gender, blood 
pressure glucose or lipid information, as well as patients already 
diagnosed as late syphilis at the first visit. Patients were eligible 
for inclusion if they had follow-up records within a period of ≥ 2 
years after their first visit to this hospital, and were excluded if 
they were lost to follow-up > 2 times within the specified follow-up 
time points. Patients with symptoms of reinfection (e.g., recurrent 
genital ulcers or rashes) or those at risk of reinfection (e.g., history 
of prostitution or contact with syphilis patients) during follow-
up were excluded. A caliper width of 0.01 standard deviations 
of the logit of the propensity score was used for matching. The 
standardized mean difference (SMD) < 0.1 was used to identify 
well-balanced covariates before and after PSM.
Missing data. Missing data for serum TRUST titres were imputed 
using multiple imputation, which was performed using predictive 
mean matching (PMM) method implemented within the multiple 
imputation by chained equations (MICE) algorithm, adjusting 
for factors associated with missingness including age, sex, initial 
titre, HbA1c, FMN, hypertension (HTN), and dyslipidaemia 
(DLP). Five imputed datasets were generated. The maximum 

http://medicaljournalssweden.se/actadv
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number of iterations was set at 5 to ensure convergence. A 
random seed of 500 was applied to ensure reproducibility. 
Sensitivity analyses assessed the robustness and consistency of 
different imputation methods by comparing the observations  
carried backward (LOCFB) method with the MICE results.
Regression and survival analysis. Subgroup analysis was used 
to evaluate the association between diabetes and late syphilis; 
subgroup analyses according to age, sex, and serum TRUST were 
performed using univariate and multivariable logistic regression, 
and p < 0.05 was considered statistically significant. For treatment 
effectiveness comparison, the χ2 test and Kaplan–Meier analysis 
were utilized to assess the proportion of patients responding to 
treatment within one year. 

RESULTS

Cohort enrolment
A total of 59,919 syphilis patients who visited Shanghai 
Skin Disease Hospital from January 2018 to January 
2024 were screened, with 749 of them being diagnosed 
with early syphilis at their first attendance. Of these 

749 patients, 96 patients had been diagnosed with T2D 
before or at the time of first visit, while 653 patients were 
confirmed to be non-diabetics (NOD). Basic information 
on these patients is summarized in Table SI. Finally, 218 
patients including 122 NOD and 96 T2D patients were 
enrolled after PSM based on age, gender, initial serum 
TRUST (Table I, Fig 1A). The demographic and clinical 
characteristics of the two groups were generally well 
balanced at baseline. SMDs for all covariates after PSM 
were < 0.10 (age = 0.073, gender < 0.001, initial serum 
TRUST = 0.088).

T2D was a risk factor of late syphilis
Among the 218 participants, 73 cases were finally 
diagnosed with late syphilis, with a significantly hig-
her prevalence observed in the T2D group (54 cases, 
73.9%) compared with the NOD group (19 cases, 26.1%) 
(χ² = 40.559, p < 0.0001). Multivariable logistic regres-
sion analysis showed that T2D obviously increased the 

Table I. Baseline information of enrolled patients after propensity score matching

Factor
Total
(n = 218)

NOD
(n = 122)

T2D
(n = 96) p-value

Age, years, median range (IQR) 59.00 (44.00, 66.00) 56.50 (44.00, 64.00) 60 (44.25, 67.00) 0.107
Gender, n (%) 0.286
 Male 138 (63.30) 81 (66.39) 57 (59.38)
 Female 80 (36.70) 41 (33.61) 39 (40.62)
Dyslipidaemia, n (%) 62 (28.44) 38 (34.42) 24 (20.83) 0.319
Hypertension, n (%) 66 (30.28) 35 (28.68) 31 (32.29) 0.566
Antibiotic, no./total (%) 0.646
 Benzathine penicillin 191 (87.61) 108 (88.52) 83 (86.46)
 Other 27 (9.63) 14 (11.47) 13 (13.54)
Initial serum TRUST, n (%) 0.158
 < 1:32 100 (45.87) 62 (50.81) 38 (39.58)
 ≥ 1:32 118 (54.12) 60 (49.18) 58 (60.41)

T2D: Type 2 diabetes mellitus; NOD: non-diabetes mellitus.

Fig. 1. Cohort analysis for association between T2D and syphilis. (A) Flowchart of patient enrolment and data collection; (B) subgroup analysis 
of diabetes affecting late syphilis performed using multivariable logistic regression; (C) Kaplan–Meier curve evaluating the response rate of T2D and 
NOD patients after MICE.

http://medicaljournalssweden.se/actadv
https://doi.org/10.2340/actadv.v105.42210
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risk of late syphilis, even after adjusting for age, gender, 
initial TRUST titre, hypertension, dyslipidaemia, and 
initial treatment plan (crude OR = 6.970, 95% CI = 3.700–
13.14; adjusted OR = 7.943, 95% CI = 4.034–15.639, 
p < 0.0001). Subgroup analyses demonstrated consistent 
associations between diabetes and late syphilis across 
various patient characteristics, with a more pronounced 
effect observed in patients under the age of 59 and those 
with higher initial titres (Fig. 1B). These findings were 
consistent with the results from univariable logistic 
regression (Fig S1A). 

Diabetes was correlated with syphilis treatment failure
Due to the strong association between T2D and late syp-
hilis, we further investigated whether diabetes affected 
the effectiveness of the first treatment. Serum TRUST tit-
res for all enrolled patients were retrospectively collected 
at each time point described in Fig 1A. Patients were clas-
sified as treatment responders and non-responders, with 
non-responders subdivided into those with persistently 
high titres and those with rebound titres (Table II). There 
were no significant differences in baseline characteristics 
between diabetic and non-diabetic patients who were lost 
to follow-up (Table SII). More NOD patients responded 
within 3–6 months after initial treatment (χ² = 4.755, 
p = 0.029). At the 6–9 months interval, no significant 
difference was found between the 2 groups. However, 
at the 9–12 months interval, a significantly higher por-
tion of T2D patients exhibited persistently high titres 

(n = 45, χ² = 5.317, p = 0.02) and rebound titres (n = 10, 
χ² = 9.716, p = 0.001). The cumulative probability of 
effective treatment within 12 months was then estimated 
by Kaplan–Meier survival analysis. After MICE, NOD 
showed a significant higher possibility of serological 
recovery one year after treatment (p < 0.0001) (Fig 1C). 
These results were confirmed with data analysed without 
MICE and using LOCB methods (Fig S1B, C).

Poor short-term glycaemic control led to higher risk of 
late syphilis
A subset analysis of pooled T2D patients (n = 96) with 
different baseline glycaemic control status was also 
performed (Table III). Among patients with poor long-
term glycaemic control, 62.26% were found to have late 
syphilis, compared with 41.81% in the better long-term 
glycaemic control group. However, this difference was 
not statistically significant (χ² = 0.038, p = 0.844). In 
patients with poor short-term control, 66.67% progressed 
into late syphilis, compared with 42.85% in the better 
short-term control group (χ² = 5.385, p = 0.02). Multiva-
riable logistic regression showed that T2D patients with 
poor short-term glycaemic control had a significantly 
increased risk of late syphilis (adjusted OR = 2.61, 95% 
CI = 1.019-6.724, p = 0.004, Table III).

DISCUSSION

Diabetes, a prevalent chronic metabolic disorder globally, 
is strongly associated with increased susceptibility to 
infectious diseases. However, the interplay between 
diabetes and syphilis remains underexplored. In this 
study, we retrospectively compared the progression 
of syphilis between T2D patients and age-, sex-, and 
condition-matched NOD controls. Our findings reveal 
that T2D significantly correlates with treatment failure 
and prolonged disease duration in syphilis.

The influence of diabetes on infections has been 
extensively documented in a series of studies. Carey et 
al. demonstrated in a large primary care cohort study in 
the UK that diabetes increased the long-term infection 
risk and hospitalization ratio (14), a finding also corro-
borated by Mor et al. in Denmark (15). Specifically, dia-
betes is known to significantly increase susceptibility to 
diverse cutaneous complications such as foot infections, 
gangrene, skin ulcers, and poor wound healing (16). 

Table II. Serum TRUST titre changes within one year after first 
treatment

Factor

Treatment 
responders 
n (%)

Non-responders

Persistent 
n (%)

p- 
value

Rebound 
n (%)

p- 
value

3-6 months (n = 218)
 All patients 60 (27.52) 158 (72.48) 0.023 – –
 T2D (n = 96) 19 (20.00) 77 (80.00) –
 NOD (n = 122) 41 (33.60) 81 (66.39) –
6–9 months (n = 157)
 All patients 48 (22.02) 91 (41.74) 0.272 18 (8.26) 0.247
 T2D (n = 80) 29 (36.25) 43 (53.75) 8 (10.00)
 NOD (n = 77) 19 (24.67) 48 (62.33) 10 (12.98)
9–12 months (n = 133)
 All patients 38 (28.57) 83 (62.40) 0.02 12 (9.02) 0.001
 T2D (n = 67) 12 (17.91) 45 (33.83) 10 (14.92)
 NOD (n = 66) 26 (39.39) 38 (57.58) 2 (3.03)

The χ2 test was used to compare differences between the persistent/rebound and 
the responders.
T2D: Type 2 diabetes mellitus; NOD: non-diabetes mellitus.

Table III. Association between glycaemic control status and risk of late syphilis

Recover Late syphilis

OR (95% CI)

Crude p-value Adjusted p-value

Short term
 Better 32 23 4.313 (1.758–10.529) 0.001 4.13 (1.581–10.784) 0.004
 Poor 10 31
Long term
 Better 22 21 1.728 (0.764–3.909) 0.188 1.99 (0.802–4.972) 0.138
 Poor 20 33

http://medicaljournalssweden.se/actadv
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The association between syphilis and diabetes has been 
noted since the 19th century (17). More recently, Yang 
et al. identified a higher prevalence of diabetes among 
neurosyphilis patients (10). Wang et al. highlighted the 
severity of blood–brain barrier disruption in syphilis 
patients with high HbAc1 levels (18). Additionally, Li 
et al. explored dysregulated gene expression patterns in 
syphilis combined with diabetes (19). However, these 
studies predominantly focused on the nerve damage 
caused by syphilis, treating diabetes as a secondary meta-
bolic disorder. The impact of diabetes on the progression 
of syphilis has thus far received limited attention. 

In our study, we specifically investigated how diabetes 
contributed to treatment failure and prolonged disease 
progression in syphilis. Cohort analysis showed that 
T2D patients had a significantly higher likelihood of pro-
gressing to the late stage of syphilis. Subgroup analysis 
further underscored that diabetes exerted a pronounced 
influence in patients with higher initial serum TRUST 
titres, consistent with previous findings indicating high 
initial TRUST titres as a strong risk factor for severe 
syphilis (20). Moreover, we observed that T2D patients 
were more likely to experience persistently high serum 
TRUST titre and titre rebound after initial treatment, a 
pattern reminiscent of treatment outcomes observed in 
diabetic patients with Mycobacterium tuberculosis infec-
tion (21). These findings carry significant implications 
for patient-centred care decisions for individuals with 
both diabetes and syphilis. 

Our study also uncovered several additional significant 
findings. Firstly, we observed that short-term glycaemic 
control, as indicated by FMN, was more strongly asso-
ciated with late syphilis compared with HbA1c levels. 
This suggested that transient hyperglycaemia may play 
a more critical role in exacerbating disease severity. 
Secondly, we found a substantial association between 
diabetes and neurosyphilis among patients, aligning 
with findings from the research by Xiao et al. in Xia-
men (22). Specifically, of the 24 T2D patients with late 
syphilis who received CSF testing in our study, 22 were 
diagnosed with neurosyphilis, compared with 13 out of 
21 NOD patients (p = 0.01). However, due to the limited 
number of patients who underwent cerebrospinal fluid 
(CSF) testing in our cohort (only 45 patients), and the 
fact that some patients had CSF testing more than two 
years after diagnosis, further research was needed to 
thoroughly investigate the association between diabetes 
and early neurosyphilis. 

The mechanism through which diabetes impacts infec-
tious diseases primarily centres on immune deficiency, 
characterized by significant impairments in key immune 
functions. For instance, diabetes is associated with redu-
ced chemotactic and phagocytic abilities of neutrophils 
(23), decreased activity of natural killer (NK) cells (24), 
and abnormal function of CD4+ T cells and cytokines, 
which can lead to chronicity of infections (25). In the 

context of syphilis progression, the interplay involves 
the accumulation of macrophages, activation of CD4+ 

T cells and the intricate Th1 cell–cytokine–macrophage 
interaction, which is crucial for clearing Treponema pal-
lidum (26). Consequently, impaired immune responses 
in diabetic patients may result in persistent infection and 
a diminished response to treatment. 

The necessity of glycaemic control and diabetes mana-
gement has been well recognized in the management of 
various infectious disease. For example, hyperglycaemia-
induced antibiotic resistance in Staphylococcus aureus 
has recently been proved to be mitigated by insulin 
therapy (27). Reduction in blood glucose to within a 
normal range was found to be associated with increased 
serum neutralizing antibody concentrations and can 
improve therapeutic outcomes in COVID-19 (28). More-
over, long-term glycaemic control has also been shown 
to reduce the incidence of surgical and trauma infections 
associated with hyperglycaemia (≥ 200 mg/dL) (29, 30). 
However, glycaemic control strategies specifically for 
syphilis patients have not yet been well studied. In this 
study, although we found a significant correlation of 
T2D with the development of late syphilis, the impact 
of glycaemic control on the clinical outcomes of syphilis 
patients needs further investigation. Careful considera-
tion of factors such as the patient’s immune status and 
potential drug interactions is essential when developing 
glycaemic management plans for syphilis patients with 
diabetes to optimize therapeutic outcomes.

Of note is that there are also several limitations in 
this study. Firstly, in process of patient recruitment and 
analysis, the study was conducted in a hospital spe-
cializing in sexually transmitted diseases (STDs), thus 
the higher proportion of complex cases in specialized 
hospitals may affect the generalizability of the findings. 
Besides, although PSM was used to match diabetic and 
non-diabetic patients to ensure equality between the two 
groups, the number of young syphilis patients with T2D 
was small, resulting in a relatively high overall age of the 
cohort after matching. Although a subgroup analysis was 
performed based on a median age of 59, the results in the 
younger population with syphilis infection need further 
exploration. For missing follow-up data, although MICE 
is a widely accepted method that effectively reduces bias 
introduced by missing data, this method is based on the 
assumption that data are missing completely at random 
(MCAR). We cannot completely rule out the possibility 
of loss to unobserved factors, which may introduce 
inaccuracy in the imputed values. Secondly, due to the 
limited number of T1D patients, we did not investigate 
the relationship between T1D and syphilis in the cohort 
study. However, we performed a Mendelian randomiza-
tion (MR) analysis on T1D and syphilis. Similar to T2D, 
it increased the risk of late syphilis (Fig. S2). Thirdly, 
this study employed the Kaplan–Meier (K–M) curve 
to assess the treatment outcomes in diabetic and non-
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diabetic syphilis patients. However, in practice, the risk 
of treatment failure in diabetic patients may fluctuate over 
time due to various factors, which cannot be reflected 
by K–M curve. Although glucose control was assessed 
by HbA1c and FMN in this study, these indicators did 
not directly describe the glucose fluctuations, so future 
studies should incorporate continuous glucose monito-
ring (CGM) or flash glucose monitoring (FGM) to obtain 
more accurate data on glycaemic control. Time-series 
analysis may be employed to explore the relationship bet-
ween blood glucose changes and syphilis. Additionally, 
the impact of diabetes-induced immune dysfunction on 
the immune system is another important research direc-
tion. Finally, unobserved confounding factors may still 
affect the results, such as the patient’s occupation, place 
of residence, and income etc.

In conclusion, the study demonstrated a significantly 
elevated risk of treatment failure and disease progression 
to late syphilis among T2D patients compared with the 
general population, especially in those with poor short-
term glycaemic control. These results highlight the need 
for tailored treatment strategies for syphilis patients 
with diabetes, including more frequent follow-ups and 
personalized treatment plans. Future research should 
involve large-scale, longitudinal clinical cohort studies to 
investigate the relationship between diabetes, glycaemic 
control, and syphilis progression. Emphasis should be 
placed on key factors such as glucose fluctuations and 
immune status etc. to better inform the development of 
personalized treatment strategies.
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