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of visual improvement
following systemic antibiotic
treatment in patients

with syphilitic uveitis

Wantanee Sittivarakul™, Sukrita Aramrungroj & Usanee Seepongphun

To describe the clinical features, longitudinal pattern, and incidence rate of improvement of visual
acuity (VA) following antibiotic therapy in patients with syphilitic uveitis. A total of 36 patients
were included in this retrospective study from 2009 to 2020. The longitudinal patterns of mean VA
values during follow-up were analyzed using a linear mixed model. Most patients were men with
HIV coinfection (81%) and presented with panuveitis (49%). The mean VA at baseline improved
from 0.97 to 0.39 logMAR at 6 months and remained stable thereafter. The cumulative incidence of
VA 220/25 achieved by 2 years was 70%. Receiving antibiotic therapy within four weeks of the onset
of ocular symptoms (adjusted hazard ratio [aHR] 3.4, P=0.012), absence of HIV coinfection (aHR 8.2,
P <0.001), absence of neurosyphilis (aHR 6.5, P=0.037), better presenting VA (aHR 5.0, P=0.003),
and intermediate uveitis as opposed to panuveitis (aHR 11.5, P=0.013) were predictive of achieving
VA =20/25. Men with HIV coinfection represented the majority of our patients. Visual outcomes, in
response to antibiotics, were favorable. Delayed treatment, poor presenting VA, presence of HIV
coinfection, and concomitant neurosyphilis decreased the likelihood of VA restoration.

Syphilis is a common sexually transmitted infection (STI) caused by the bacterium Treponema pallidum (T. pal-
lidum). The organism has the ability to infect multiple organ systems, including the eyes. All parts of the ocular
structure can be involved; however, uveitis accounts for the majority of ocular presentations and can manifest
in both early- and late-stage syphilis"?. A global increase in the incidence of syphilis has been observed for the
past few decades. In 2016, approximately 6.3 million new cases were recorded worldwide®. In the United States
and Western Europe, the high-risk population are men who have sex with men (MSM), especially those with
coexisting human immunodeficiency virus (HIV) infection**. Consequently, an increase in the incidence of
ocular syphilis has been observed with the re-emergence of systemic infection**.

The risk of ocular syphilis is relatively low; it comprises approximately 0.6-2.7% of total syphilis infections"®.
However, visual acuity (VA) may be severely affected once ocular tissue is involved®!°-!2. Prompt antibiotic
treatment is associated with a more favorable visual prognosis than delayed treatment. Approximately 60-80%
of eyes were able to gain two or more Snellen lines of VA with prompt treatment®!*!“. Poor visual prognosis
is associated with delayed treatment, poor VA at presentation, inadvertent systemic corticosteroid use prior to
syphilis treatment, and HIV coinfection''*!>7!8,

Likewise, a resurgence of syphilis has been reported in Thailand. A five-fold increase in the annual prevalence
of syphilis was observed from 2008 to 2018, increasing from 2.16 to 11.51 cases per 100,000 population'®. How-
ever, information on ocular syphilis in Thai patients is lacking. In addition, limited studies have been carried
out to estimate the incidence of visual improvement following systemic antibiotic treatment. The present study
aimed to describe the demographics, clinical presentation, and laboratory findings of patients with syphilitic
uveitis, with and without HIV coinfection. Additionally, the longitudinal pattern of VA and predictive factors
associated with achieving maximum VA of > 20/25, a level considered to be within the range of normal vision®,
were investigated.
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Methods

Study population. This retrospective study was approved by the Ethics Committee of the Faculty of Medi-
cine, Prince of Songkla University (REC number 62-046-2-4). The Ethics Committee of the Faculty of Medicine,
Prince of Songkla University determined that written informed consent was not required for this study, as the
risks involved were minimal and a waiver would not adversely affect the rights and welfare of the study partici-
pants. Patient data was kept confidential and the Declaration of Helsinki was followed.

A retrospective chart review was performed in all patients with syphilitic uveitis managed at Songklanagarind
Hospital, a major tertiary center in southern Thailand, between January 2009 and December 2020. The diagnosis
of syphilitic uveitis was based on the classification criteria developed by the Standardization of Uveitis Nomen-
clature (SUN) working group; these criteria consist of a compatible clinical history, uveitic presentation, and
serologic confirmation of systemic infection with T. pallidum?'. In addition, a clinical response must be observed
following systemic antibiotic treatment for syphilis. Positive syphilis serologic testing was defined as reactive
initial treponemal tests, including chemiluminescent immunoassay or fluorescent treponemal antibody absorp-
tion (FTA-Abs), in addition to either reactive nontreponemal testing including rapid plasma reagin or venereal
disease research laboratory (VDRL) or reactivity on another different treponemal test. Patients with the following
characteristics were excluded from the study: age < 18 years, having a history of diagnosed syphilis and adequate
syphilis antibiotic treatment, those who were lost to follow-up before receiving antibiotic treatment for syphilis,
and those who had uveitis with positive syphilis serology but demonstrated no response to syphilis antibiotic
treatment. Patients were initially identified from the uveitis electronic database system created for clinical record
keeping for all new consecutive patients seen at our uveitis clinic. The medical records of the identified patients
were subsequently reviewed to include only the individuals who fulfilled the inclusion criteria.

Data collection. The data collected included age, sex, laterality, duration between onset of ocular symptoms
and syphilis treatment, and systemic symptoms of syphilis. Ophthalmologic examination results included best
corrected visual acuity (BCVA) using the Early Treatment of Diabetic Retinopathy Study chart with logMAR
conversion, and intraocular pressure (IOP) measured by Goldmann applanation tonometry. The anatomic loca-
tion of uveitis and cellular grading were categorized according to the SUN guidelines and classified as anterior,
intermediate, posterior, or panuveitis*?. The following ocular complications were recorded at presentation and
during follow up; ocular hypertension (IOP >24 mmHg), hypotony (IOP <4 mmHg), cataract (> grade 1), reti-
nal detachment (RD), optic atrophy, epiretinal membrane (ERM), and cystoid macular edema (CME), which
were confirmed by optical coherence tomography (OCT).

Laboratory data included syphilis serologic test results, anti-HIV antibody results, CD4 counts, and cerebro-
spinal fluid (CSF) examination results obtained through a lumbar puncture (LP). CSF abnormality was consistent
with neurosyphilis when there was a reactive CSF-VDRL test, and/or a white blood cell (WBC) count> 5 cells/
uL (or>20 cells/uL in HIV-infected patients), or a protein reading > 50 mg/dL found in the CSE These higher
cut-offs used for the WBC count and protein were chosen because these values were above the mild pleocyto-
sis and protein elevation due to the HIV infection itself; therefore, diagnostic specificity of neurosyphilis for
HIV-infected patients was improved*>**. Additionally, treatment data included antibiotic regimens, adjunctive
systemic corticosteroids, and antiretroviral therapy in patients who were co-infected with HIV. Intravenous (IV)
penicillin G was the standard antibiotic treatment for all patients unless they were allergic to penicillin. For such
patients, alternative regimens would be prescribed according to the infectious disease or neurology specialist’s
suggestion. A lumbar puncture for CSF examination was routinely advised in all cases, regardless of the severity
of intraocular inflammation or HIV infection status.

Main outcome measures. The main outcome measure was the mean BCVA and the proportion of eyes
with BCVA thresholds of >20/25 (range of normal vision), <20/40 to>20/200 (moderate visual loss, [MVL]),
and 20/200 or worse (severe visual loss, [SVL]) at 1, 3 (+2 weeks), and 6 (+ 4 weeks) months; 1 year (+6 weeks);
and 2 years (+ 8 weeks). Secondary outcome measures included the incidence rate of VA improvement to a level
of >20/25 post-treatment. The analysis of VA outcomes was performed by eye. Eye-time at risk was calculated
beginning from the initial presentation among eyes of patients presenting with a baseline BCVA <20/25 and
ending with either the date wherein the VA first achieved >20/25, or the last follow-up visit for eyes that did not
achieve a VA of >20/25.

Statistical analyses. The statistical analyses were performed using STATA version 14 (StataCorp LP, Col-
lege Station, TX, USA). Descriptive statistics were reported as frequencies (%), means (standard deviation), or
medians (interquartile range, [IQR]). Pearsons Chi-Square or Fisher’s exact test were used to analyze the rela-
tionship between categorical variables. The Mann-Whitney U test and Kruskal-Wallis test were used to analyze
the relationship between continuous and categorical variables. The longitudinal patterns of mean BCVA values
during follow-up were analyzed using a linear mixed model, in which the patient and eyes were considered as the
random elements and time was the fixed effect. The incidence rate of VA improvement to >20/25 was calculated
from the total number of events that developed among all affected eyes with baseline BCVA <20/25 at initial
presentation divided by the number of eye-months (EMs) at risk. Kaplan-Meier curves on the time to BCVA
improvement to>20/25 and the log-rank test were performed. To determine factors associated with achieving a
VA 0f>20/25, a directed acyclic graph (DAG) using DAGitty Version 3.0 (Johannes Textor, Utrecht University,
NL) that included all domains of interest was constructed to identify bias-minimized models. The potential
causal pathways between the variable domains and covariates were generated based on the understanding of the
subject matter (Fig. 1). Based on the assumptions described in the DAG, a minimal set of covariate domains was
selected to investigate the total effect of each exposure on achieving BCVA >20/25. Multivariate Cox regression
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Figure 1. Theoretical model of the association between all variables of interest and improvement of visual
acuity following antibiotic therapy based on a directed acyclic graph (DAG). BCVA, best corrected visual acuity;
HIV, human immunodeficiency virus.

models based on the DAG were performed using robust estimation of standard error to account for more than
one eye per patient in the data set. Selection of variables within each domain was made using backward elimina-
tion of variables not contributing significantly to the fit of the model, guided by the change in the log likelihood
of successive hierarchical models, retaining only those variables with a P value of < 0.05. In the modeling process,
missing values were accounted for using the covariate adjustment method.

Results

Demographic and baseline characteristics of the study population. Initially, 41 patients diag-
nosed with uveitis and tested positive for syphilis on serologic testing during the study period were identified
from the database. After a careful review of the medical records, five patients were excluded. Among them, two
were lost to follow-up before receiving antibiotic treatment for syphilis, and three only had reactive FTA-Abs
without reactive nontreponemal testing and with a history of syphilis which had been adequately treated with
antibiotics. No patients were excluded due to a lack of response to antibiotic treatment for syphilis. Finally, 36
patients (65 eyes) were included in the study. The median follow-up time of the entire cohort after presentation
at our clinic was 13.5 months (IQR 4-24.7).

Table 1 summarizes demographic and patient characteristics at presentation. All patients were Thai, and 35
of 36 patients (97%) were men. The median age at presentation was 36 years (IQR 29-41 years). No patient had
a history of previously diagnosed or treated syphilis. Of the 26 men for whom data was recorded on their his-
tory of sex with other men, 21 (80%) confirmed this history. Twenty-nine patients (81%) had HIV coinfection;
all were men. Of these 29 patients, 20 (69%) were newly diagnosed with HIV after the diagnosis of syphilitic
uveitis. The median CD4 count at presentation in patients with HIV coinfection was 211 cells/uL (IQR 127-401
cells/uL). Thirteen patients (36%) had a history of systemic features of syphilis in which a rash involving the
palms and soles was the most frequent manifestation (22%). Twenty-nine patients (80%) had bilateral uveitis.

All patients had a reactive serum nontreponemal test with a median titer of 1:64 (IQR 32-128). Twenty-four
patients (67%) underwent LP upon consultation. None of our patients reported neurological symptoms, other
than ocular symptoms. A total of 20 (83%) out of 24 patients had CSF abnormalities that met our CSF criteria
for neurosyphilis. Among them, 18 patients were HIV-infected and two were not (p =0.018, Fisher’s exact test).
CSF-VDRL results were available in 16 patients, of whom, ten (63%) were reactive. Elevated CSF WBC and pro-
tein were observed in 14 (74%), and 19 patients (79%), respectively. Elevated CSF protein concentration was the
only CSF abnormality in four patients. Regarding antibiotic treatment, 33 patients (92%) received intravenous
penicillin G (12-16 million units/day) for two weeks as the primary treatment regardless of CSF examination
results or HIV status. The remaining three patients received other regimens due to penicillin allergy (IV ceftri-
axone, two patients; and azithromycin, one patient). Following the completion of systemic antibiotic therapy,
eight patients received oral prednisolone (20-30 mg/day with tapering and discontinuation within three months)
owing to the presence of significant CME and/or vitritis (vitreous haze grade>2 +).
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Characteristics n (%), or Median (IQR)

Median age (years) 36 (29.25, 41)

Sex

Male 35(97.2)
MSM 21 (80.8)
Non-MSM 5(19.2)
Unknown 9(25.7)

Female 1(2.8)

Laterality of uveitis

Unilateral 7 (19.4)

Bilateral 29 (80.6)

Systemic features of syphilis either at or prior to enrollment

Genital chancre 7 (19.4)

Maculopapular rash on palms and soles 8(222)

Alopecia 6(16.7)

Oral ulcer 5(13.9)

Arthritis 1(2.8)

Duration of ocular symptoms prior to presentation

Median

4.29 (2.36,9.11)

<4 weeks 10 (27.8)
4-12 weeks 18 (50.0)
>12 weeks 8(22.2)
Median serum nontreponemal titer 64 (32,128)
HIV coinfection 29 (80.6)
Already known 9 (31.0)
Newly- diagnosed 20 (69.0)
Median CD4 counts (cells/uL)? 211.5(127,401.5)
<100 5(17.2)
101-200 9(31.0)
>200 14 (48.3)
Missing 1(3.5)
Receiving ART at presentation®

Yes 7(24.1)
No 22 (75.9)
Lumbar puncture at enrollment

Performed 24 (66.7)
At least 1 abnormal value 20 (83.3)
CSF-VDRL reactive (total n=16) 10 (62.5)
Median CSF-VDRL titer 1(NR, 3.5)
Elevated CSF WBC® 14 (73.7)
Median CSF WBC/puL 33 (9, 82)
Elevated CSF protein > 50/dL 19 (79.2)
Median CSF protein (mg/dL) 72 (56, 92)
Systemic antibiotics

Intravenous penicillin G 33 (91.7)
Ceftriaxone followed by doxycycline 2(5.6)
Azithromycin followed by doxycycline 1(2.8)

Table 1. Demographic and clinical characteristics of 36 patients with syphilitic uveitis at presentation.
*Calculated in HIV-infected patients only. *Considered abnormal if > 5/uL in HIV-uninfected patient, > 20/uL
for HIV-infected patient. ART: antiretroviral therapy; CSF: cerebrospinal fluid; MSM: men who have sex with

men.

Ophthalmologic presentations of all affected eyes are presented in Table 2. Overall, the median presenting
logMAR VA was 0.70 (Snellen equivalent =20/100). Panuveitis was the most common anatomic location (49%).
Optic disc edema/hyperemia (49%) and retinal vasculitis (39%) were the top two most common posterior
segment findings. The most common ocular complications at presentation were serous RD and CME, which
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were equally observed in four (7.7%) of 65 eyes. During follow-up, new-onset CME was observed in three eyes.
Cataract was noted in two eyes, in which pars plana vitrectomy had been previously performed to repair RD.
Ocular hypertension, hypotony, ERM and optic atrophy were observed in one eye each.

In comparing patients with and without HIV coinfection, the eyes of HIV-infected patients had an increased
likelihood of worse VA on presentation (Snellen equivalent=20/250 vs. 20/57, p=0.003) and having an anterior
chamber reaction (87 vs 54%, p=0.016) compared to those of HIV-uninfected patients. There were no significant
differences in the anatomic location of uveitis, proportion of any posterior segment finding, severity of cellular
grading, and ocular complications at presentation between the two groups.

Follow-up data on serum nontreponemal test titers were available in 14 patients (39%). Of them, 13 achieved
a four-fold decline in titer within one year of antibiotic treatment. However, one patient had persistently elevated
titers. For this patient, repeat CSF examination was performed and retreatment with a month-long course of
doxycycline was initiated.

VA outcomes after treatment with systemic antibiotics. The VA observations over the first two
years after presentation are presented in Table 3. Overall, 51 eyes (82%) demonstrated an improvement in VA
of 21 line by the time of the last follow-up. The modeled mean logMAR VA which derived from mixed effect ran-
dom-intercept linear regression was 0.97 (95% confidence interval [CI], 0.76-1.17) (Snellen equivalent =20/187)
at presentation. This significantly improved to 0.52 (95% CI, 0.32-0.73) (Snellen equivalent =20/66) at 1 month
(p<0.001), and to 0.39 (95% CI, 0.18-0.60) (Snellen equivalent=20/49) at 3 months (p <0.001). After 3 months,
the BCVA remained relatively stable throughout the 2-year follow-up period (p >0.05 at every subsequent inter-
val) (Fig. 2).

The incidence of VA improvement to >20/25 following antibiotic treatment and the relationships between
characteristics are summarized in Table 4. The VA values during follow-up were available in 62 of 65 eyes. Among
the 62 eyes, 54 had a VA of <20/25 at first presentation and were then included in the incidence analyses. These
54 eyes had been followed over 561.9 EMs; among these, 35 eyes achieved a BCVA of >20/25 (incidence rate
0.06/EM; 95% CI, 0.05-0.09). The cumulative incidence of achieving BCVA >20/25 is shown in Fig. 3. Overall,
BCVA improvement to >20/25 was achieved in 70% (95% CI, 55.7-82.3) of eyes within the 2-year follow-up
time frame. The median time to achieving VA >20/25 was 5.2 months (95% CI, 3.91-6.70).

Multivariate Cox regression analyses based on the DAG model were performed to identify significant pre-
dictors associated with VA improvement to >20/25 (Table 5). Significant predictors included: female (adjusted
hazard ratio [aHR] =10.7; 95% CI, 3.5-32.7, p<0.001); MSM (aHR=2.8; 95% CI, 1.2-6.9, p=0.023); duration
of ocular symptoms prior to treatment of <4 weeks (aHR=3.4; 95% CI, 1.3-9.0, p=0.012); eyes of HIV-unin-
fected patients as opposed to those co-infected with HIV who had CD4 counts of <200 cells/uL (aHR =8.2; 95%
CI, 2.5-26.5, p<0.001) and of>200 cells/uL (aHR=5.7; 95% CI, 1.4-23.1, p=0.015); absence of neurosyphilis
(aHR=6.5; 95% CI, 1.1-38.0, p=0.037); and eyes with MVL at presentation as opposed to SVL (aHR 5.0; 95%
CL, 1.7-14.2, p=0.003). In addition, eyes with intermediate uveitis, as opposed to panuveitis (aHR=11.5; 95%
CI, 1.7-79.8, p=0.013) were significantly associated with achieving a VA of >20/25.

Among the 35 eyes that achieved a VA improvement to > 20/25, six eyes worsened to < 20/25 by the last visit.
Of these, two worsened to 20/40 and four worsened to 20/32. Causes included cataracts (four eyes), mild ERM
(one eye), and mild CME (one eye).

Discussion

The present study reports on the clinical and laboratory findings, and VA outcomes of patients with syphilitic
uveitis, with and without HIV coinfection, following systemic antibiotic therapy. We observed that most patients
were young MSMs who had HIV co- infection. The majority of patients had high initial serum nontreponemal
titers, suggesting that they were likely in earlier disease stages when they experienced ocular symptoms and
presented at our clinic, rather than later stages, e.g., late latent or tertiary syphilis>***. Following antibiotic
therapy, a substantial degree of VA improvement was achieved. Additionally, approximately 70% of eyes were
able to achieve a VA 220/25 by 2 years after presentation. Receiving early antibiotic treatment, absence of HIV
coinfection, absence of neurosyphilis, better VA at presentation, and intermediate uveitis as opposed to panuveitis
were predictive of achieving a VA of >20/25.

The demographic profile of our patients is consistent with the epidemiologic findings of systemic and ocular
syphilis from North America and Western Europe, in which MSM with HIV coinfection represented the majority
of the cohort®. Furthermore, our data adds to the existing information regarding similar epidemiologic trends
of systemic syphilis in Thailand that have been rising, significantly, since 2005 among Thai MSM with HIV
infection?-?. In our study, we found a significantly high rate of HIV coinfection (80%). Furthermore, most
patients were newly diagnosed with HIV infection after the syphilis diagnosis. These results support the US
Centers for Disease Control and Prevention’s recommendation of conducting HIV testing in all patients diag-
nosed with ocular syphilis. Systemic features of syphilis were observed in roughly one-third of our patients; the
proportion found in our study was in the lower range compared to those of earlier studies, which have reported
rates ranging from 21 to 70% among patients with syphilitic uveitis'®'**. This low rate, in particular the rate
of genital chancre, could be due to the fact that the data we obtained were mostly based on patient self-reports.
A thorough physical examination to document the existence of either active or healed mucocutaneous lesions
might have not been performed in all cases.

We found that posterior and panuveitis were the main uveitis presentations. Necrotizing retinitis was pre-
dominantly observed in our HIV-infected patients. This observation is consistent with the characteristics of
cases that were collected and analyzed in the SUN database to develop classification criteria for syphilitic uveitis.
In that study, necrotizing retinitis was observed only in patients with HIV infection and the authors proposed
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Total HIV-infected HIV-uninfected

Characteristics (N=65) (n=52) (n=13) Pvalue
Age (years)
Median (IQR) 36 (29, 41) 34 (29, 38.5) 41 (29, 53) 0.126
Sex, n (%)
Male 63 (96.9) 52 (100) 11 (84.6) 0.038
Female 2(3.1) 0(0) 2(15.4)
Mean baseline logMAR BCVA (SD) 0.97 (0.85) 1.10 (0.86) 0.46(0.55) 0.003
Median baseline logMAR BCVA (IQR) 0.70 (0.3, 1.6) 0.89 (0.34,1.90) | 0.24 (0.16, 0.4) 0.005
Baseline BCVA, n (%)
>20/25 8(12.3) 5(9.6) 3(23.1) 0.147
20/32-20/40 15(23.1) 10(19.2) 5(38.4)
20/50-20/160 18 (27.7) 15 (28.9) 3(23.1)
<20/200 24 (36.9) 22 (42.3) 2(15.4)
I0P, mmHg
Mean (SD) 12.3(4.27) 11.8(3.17) 14.0 (7.03) 0.091
Bilateral involvement, n (%) 58 (89.2) 46 (88.5) 12(92.3) 0.689
Anatomic location of uveitis, n (%)
Anterior 2(3.1) 2(3.8) 0(0) 0.315
Intermediate Uveitis 15(23.1) 10 (19.2) 5(38.5)
Posterior Uveitis 16 (24.6) 12 (23.1) 4(30.8)
Panuveitis 32(49.2) 28 (53.8) 4(30.8)
Anterior segment findings, n (%)
Conjunctival hyperemia 16 (24.6) 15 (28.8) 1(7.7) 0.159
Anterior chamber reaction 52 (80.0) 45 (86.5) 7 (53.8) 0.016
Keratic precipitates 30 (46.2) 25 (48.1) 5(38.5) 0.757
Posterior synechiae 6(9.2) 6 (11.5) 0(0) 0.335
Posterior segment findings, n (%)
Necrotizing retinitis 11 (16.9) 10 (19.2) 1(7.7) 0.439
Multifocal inflammation of the retina/RPE 17 (26.2) 14 (26.9) 3(23.1) 1
Retinal vasculitis 25(38.5) 23(44.2) 2(15.4) 0.065
Optic disc edema/hyperemia 32(49.2) 25 (48.1) 7 (53.9) 0.076
Acute syphilitic posterior placoid chorioretinopathy 1(1.5) 1(1.9) 0(0.0) 1
Anterior chamber cells, n (%)
Grade 0 13 (20.0) 7 (13.5) 6(46.2) 0.057
0.5+ 9(13.8) 7 (13.5) 2(15.4)
1+ 20 (30.8) 18 (34.5) 2(15.4)
>2+ 23 (35.4) 20 (38.5) 3(23.0)
Vitreous haze, n (%)
Grade 0 15 (28.8) 12 (26.7) 3 (42.8) 0.347
0.5+ 15 (28.8) 15 (33.3) 0 (0)
1+ 11(21.2) 9 (20) 2(28.6)
22+ 11 (21.2) 9 (20) 2 (28.6)
Missing 13 7 6
Ocular complication at presentation, n (%)
Ocular hypertension 2(3.1) 1(1.9) 1(7.7) 0.096
Vitreous hemorrhage 2(3.1) 0(0) 2(15.4)
Cystoid macular edema 4(6.2) 4(7.7) 0(0)
Serous retinal detachment 4(6.2) 4(7.7) 0(0)
Branch retinal vein occlusion 1(1.5) 0(0) 1(7.7)
Hypotony 1(1.5) 1(1.9) 0(0)
CSF abnormalities, n (%)*
Yes 20 (83.3) 18 (94.7) 2 (40.0) 0.018
No 4(16.7) 1(5.3) 3 (60.0)
Mean final logMAR BCVA(SD) 0.31 (0.60) 0.35 (0.66) 0.16 (0.16) 0.342
Median final logMAR BCVA (IQR) 0.13 (0.06, 0.24) | 0.14 (0.04, 0.3) 0.12 (0.08, 0.19) 0.654
Final BCVA, n (%)®
Continued
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Total HIV-infected HIV-uninfected
Characteristics (N=65) (n=52) (n=13) Pvalue
>20/25 39 (62.9) 30 (60.0) 9 (75.0) 0.688
20/32-20/40 12 (19.3) 10 (20.0) 2(16.7)
20/50-20/160 7 (11.3) 6(12.0) 1(8.3)
<20/200 4(6.5) 4(8.0) 0(0)

Table 2. Clinical characteristics of 65 eyes with syphilitic uveitis at presentation. *Calculated in 24 patients
who underwent lumbar puncture. ®Calculated in 62 eyes as three eyes were lost to follow-up before receiving
antibijotic treatment. BCVA: best corrected visual acuity; SD: standard deviation; IOP: intraocular pressure;
RPE: retinal pigment epithelium.

Baseline Month 1 Month 3 Month 6 Month 12 Month 24
No. of eyes, n 65 62 51 41 38 18
BCVA range, n (%)
>20/25 8(12.3) 29 (46.8) 27 (52.9) 25 (61.0) 25 (65.8) 8 (44.4)
20/32 to 20/40 15 (23.1) 9 (14.5) 8 (15.8) 8 (19.5) 4(10.5) 3(16.7)
20/50 t0 20/160 | 18 (27.7) 15 (24.2) 9(17.6) 3(7.3) 5(13.2) 3(16.7)
<20/200 24 (36.9) 9 (14.5) 7(13.7) 5(12.2) 4(10.5) 4(22.2)
g;;‘%%%MAR VA1 097076,1.17) | 052(032,073) | 0.39(0.18,0.60) | 0.39(0.18,0.61) | 0.35(0.13,0.57) | 0.26 (0.01, 0.51)
Snellen equivalent ;gggg (20/115, | 20/66 (20/42, 20/49 (20/30, 20/49 (20/30, 20/45 (20/28, 20/36 (20/20,

) 20/107) 20/80) 20/81) 20/76) 20/65)

P value® <0.001 <0.001 <0.001 <0.001 <0.001

Table 3. Visual acuity outcomes after treatment with systemic antibiotics. BCVA: Best-corrected visual acuity;
logMAR: log of the minimum angle of the resolution. *Derived from mixed effect random-intercept linear
regression model. "Compared to baseline.

1.2

BCVA(logMAR)

o

Bascline Month 1 Month3  Month 6 Month 12 Month 24
Time since enrollment

Figure 2. Estimates of mean best corrected visual acuity (BCVA) over two years after presentation produced by
a linear mixed model. Vertical lines indicate the 95% confidence interval.

Scientific Reports |  (2022) 12:12553 | https://doi.org/10.1038/s41598-022-16780-5 nature portfolio



www.nature.com/scientificreports/

Percentage of BCVA improvement to >20/25 following therapy by month

Rate/EM Pvalue (Log- | Crude HR Pvalue (LR
n/N* | (95%CI)® 1mo (%) | 6mo (%) |12mo (%) |24mo (%) | rank) (95% CI)© test)?
0.062 (0.045,
Opverall rate 35/54 0.086) 22.2 52.3 61.9 69.5 - - -
Age (years)
0.055 (0.036,
<36 20/32 0.084) 15.6 55.2 68.6 68.6 0.925 1
0.076 (0.047, 1.03 (0.42,
>36 15/22 0.124) 31.8 50.4 55.4 70.3 2.52) 0.942
Sex
0.059 (0.042,
Male 33/52 0.082) 19.2 50.5 60.4 68.3 0.026 1
Female 22 |1000(1,1) | 100 - - - 4.69 (228, <0.001
9.65)
MSM
0.026 (0.010,
No 4/9 0.069) 0 14.3 14.3 28.6 0.03 1
. 0.108 (0.073, 3.10 (1.23,
Yes 23/32 0.158) 18.8 60.7 73.8 82.5 7.81) 0.016
Duration of ocular symptoms prior to presentation
0.305 (0.186, N
<4 weeks 11/11 0.499) 18.2 81.8 - - 0.006 1
0.046 (0.031, 0.36 (0.17,
>4 weeks 24/43 0.067) 233 43 49.3 59.4 0.75) 0.006
Serum nontreponemal titer
<1:64 23732 | 00920062, s 55.5 67.6 75.7 0234 1
0.135)
i 0.039 (0.022, 0.66 (0.27,
>1:64 12/22 0.067) 18.2 47.6 53.4 60 1.62) 0.363
HIV infection
0.052 (0.036,
Yes 27/45 0.074) 15.6 47.1 58.9 65.2 0.016 1
0.209 (0.113, 2.58 (0.79,
No 8/9 0.387) 55.6 77.8 77.8 - 8.47) 0.118
Receiving ART at presentation’
No 25/37 0.078 (0.053, 13.5 50.7 64.8 72.6 0.081 1
0.114)
0.010 (0.002, 0.31 (0.05,
Yes 2/8 0.039) 25 25 25 25 1.96) 0.212
CD4 counts at presentation’
<200 cells/pL | 11/22 8‘8‘712)(0'023‘ 13.6 36.1 477 477 0.078 1
0.065 (0.040, 1.95 (0.78,
>200 cells/pL | 16/21 0.104) 19.1 59.4 71 82.6 4.86) 0.152
Receiving adjunctive prednisolone after antibiotics
No 20733 | 0071 (0046, 157 5 547 62.9 62.9 0.789 1
0.108)
0.097 (0.057, 1.10 (0.51,
Yes 12/15 0.167) 0 47.5 62.5 85 2.41) 0.804
Presence of neurosyphilis
0.949 (0.779,
No 5/5 1.156) 80 - - - <0.001 1
0.071 (0.046, 0.15 (0.05,
Yes 19/32 0.109) 15.6 48.8 56.7 69.7 0.48) 0.001
Baseline BCVA
<20/25 to 0.194 (0.114,
20/40 11/15 0.330) 333 68.3 89.4 - <0.001 1
<20/40 0.277 (0.177, 1.08 (0.48,
to>20/200 14/17 0.432) 29.4 80.4 90.2 - 2.43) 0.848
20/200 or 0.022 (0.012, 0.18 (0.07,
worse 10/22 0.041) 9.1 23.7 28.8 39.8 0.47) 0.001
0.45 (0.30,
Trend 0.69) <0.001
Anatomic location of uveitis
Ant'erior 0/0 _ _ _ _ _ _
uveitis
Continued
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Percentage of BCVA improvement to >20/25 following therapy by month
Rate/EM Pvalue (Log- | Crude HR Pvalue (LR
n/N* | (95%CI)® 1mo (%) | 6mo (%) |12mo (%) |24mo (%) | rank) (95% CI)© test)?
Intermediate 0.631 (0.424,
uveitis 9/12 0.938) 58.4 - - - <0.001 1
Posterior 0.045 (0.024, 0.23 (0.06,
uveitis 9/14 0.085) 21.4 49.1 59.3 79.6 0.84) 0.027
. 0.049 (0.031, 0.16 (0.06,
Panuveitis 17/28 0.078) 7.1 40.8 52.6 57 0.44) <0.001
Anterior chamber cells grading
0to2+ 26/43 0.051 (0.036, 18.6 46.7 56.1 65.5 0.064 1
0.075)
0.159 (0.087, 2.03 (0.87,
3+tod+ 9/11 0.290) 36.4 72.7 81.8 81.8 473) 0.1
Vitreous haze grading
0to1+ 24/36 8.(1)?1;)(0.052, 19.4 61.1 72.8 80.6 0275 1
0.046 (0.017, 0.56 (0.15,
2+to4+ 4/8 0.119) 25 37.5 53.1 53.1 2.09) 0.391
Antibiotic regimen
Intravenous 0.064 (0.045,
Penicillin G 31/50 0.091) 22 55 62.9 71.5 0.999 1
0.050 (0.019, 0.99 (0.34,
8
Other! 4/4 0.129) 25 25 50 50 2.97) 0.999
Presence of any ocular complication at presentation
0.102
No 29/42 (0.072,0.144) 26.2 55.7 69.3 77 0.062 1
0.022 (0.010, 0.44 (0.14,
Yes 6/12 0.048) 8.3 41.7 41.7 50 1.42) 0.17

Table 4. Incidence of and predictive factors for BCVA improvement to >20/25 in eyes of patients with
syphilitic uveitis following antibiotic therapy. ART: Antiretroviral therapy; BCVA: Best corrected visual
acuity; CI: Confidence interval; CSF: Cerebrospinal fluid; EM: Eye-months; HI'V: Human immunodeficiency
virus; MSM: Men who have sex with men; mo: month. *n/N indicates number of events/number of eyes at
risk. ®Incidence rate is number of events divided by the total eye-months at risk. ‘Crude HR =hazard ratio
for univariate Cox proportional model. ¢Likelihood ratio test. °The events BCVA of >20/25 were achieved at
36 months after therapy. {Calculated in eyes of HIV- infected patients only. 8Others included ceftriaxone and
azithromycin.

that this retinitis feature may be a variant associated with a compromised immune response?'. The two distinct
retinochoroidal appearances described as a specific presentation of ocular syphilis, which included opacified
retinitis with superficial retinal precipitates and acute syphilitic posterior placoid chorioretinopathy (ASPPC)*'-%,
were found in three eyes and one eye in our cohort, respectively (see Supplementary Fig. S1-2). We acknowledge
that the prevalence of ASPPC in our study could have been underestimated, as previous studies have reported
that the rate of ASPPC varied from 10 to 25% among patients with syphilitic uveitis'>!”?. This underestimation
may be explained by the fact that the natural course of ASPPC evolves over time. In addition, the placoid lesions
might be difficult to recognize on fundus examination, especially early in the disease course*. The incorpora-
tion of multimodal imaging such as fundus autofluorescence, OCT, or angiogram could be greatly useful for
identifying subclinical areas of such lesions. However, they were not systematically performed in all our patients.
The VA results suggest that visual outcomes of syphilitic uveitis are favorable in response to antibiotic treat-
ment. The modeled VA derived from the mixed-effects random-intercept linear regression, which accounted for
the propensity of patients with good VA who stop coming to follow-up appointments over time, demonstrated
that VA tended to improve shortly after receiving antibiotics and was well maintained at approximately 20/49
for up to two years after presentation. Furthermore, an increased likelihood of recovery of VA to >20/25 was
observed among eyes receiving early antibiotic treatment and eyes with a better presenting VA, which is consist-
ent with previous studies'>'*17%. In contrast, eyes with a presenting VA of <20/200 were less likely to regain VA,
which was attributed to the presence of retinal scarring due to extensive retinitis lesions, RD, and recalcitrant
CME. The anatomic location of uveitis was predictive of VA improvement. As expected, eyes with intermediate
uveitis, wherein the inflammation was primarily localized in the vitreous cavity, were more likely to regain VA
compared to those with panuveitis in which the inflammation extended to involve the retina or choroid.
Another notable finding is the presence of HIV coinfection, which decreased the likelihood of VA improve-
ment, and this effect appeared to correlate with the degree of immunosuppression as evidenced by CD4 counts.
However, a significant difference was not observed between those HIV patients with CD4 counts <200 and > 200
cells/uL. The effect of subsequent use of ART and immune recovery in those patients with initially low CD4 count,
may assist in their VA restoration, and account for the non-significant result observed. Among 22 HIV-infected
patients who were not taking ART at presentation, all subsequently received ART during the follow-up. Some
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Figure 3. Kaplan-Meier estimates of the overall cumulative probability of best corrected visual acuity (BCVA)
improvement to >20/25 among a total of 54 eyes with baseline BCVA of <20/25. Shaded areas denote 95%
confidence intervals.

previous studies did not establish HIV coinfection as a predictor of visual outcome, in contrast to the present
study®®'32%%_ The discrepancy may be due to inconsistencies in the assessment method of VA outcome and vari-
ability in the level of immunosuppression among HIV-infected individuals in each study. The more advanced and
untreated HIV infection present in our patients might be responsible for the poorer visual prognosis. Approxi-
mately half of the HIV-infected patients had baseline CD4 counts of <200 cells/pL. In HIV-infected patients,
reduced opsonic activity of macrophages and decreased clearance of T. pallidum from local sites of infection
were observed?®®. Hence, the impairment of spirochete clearance from ocular tissue may prolong and aggravate
the intraocular infectious process and decrease the likelihood of VA recovery in the HIV-infected population,
as demonstrated in this study.

The results of this study show a high rate of neurosyphilis (84%) that was almost exclusively observed in HIV-
infected patients. The prevalence of neurosyphilis reported earlier varied between 25 and 83%, depending on case
selection and diagnostic criteria applied in each study*”*%. The high proportion of HIV-infected patients with low
CD4 counts and the high initial serum nontreponemal test titers in our patients are likely to be responsible for the
high neurosyphilis rate observed®>*’. It is notable that the presence of concomitant neurosyphilis also decreased
the likelihood of VA recovery after taking into account HIV status. The results of the analysis did not change
when four patients diagnosed as neurosyphilis with only elevated CSF protein concentrations were excluded. To
date, limited evidence exists on the relationship between neurosyphilis and visual outcomes in ocular syphilis
cases. We hypothesized that neurosyphilis might result in an occlusive/ischemic microvasculopathy involving
the optic nerve and the associated visual pathway and contribute to the poorer recovery of VA in these patients.
Our data suggest that performing LP to establish whether neurosyphilis is present may add a benefit in providing
patients’ visual prognoses. This finding may be worthy of consideration in light of the 2021 updated guideline
by the US Centers for Disease Control and Prevention which states that CSF examination is not always needed
before treatment for persons with ocular syphilis if there is no evidence of cranial nerve dysfunction or other
neurologic abnormalities, as the result of CSF analyses does not alter the initial management and follow-up?.

Our study did not observe the significant difference on VA recovery between those who did or did not receive
adjunctive oral prednisolone following systemic antibiotic therapy. However, this result should be interpreted
with caution owing to the non-standardized doses and duration of prednisolone prescribed in our patients.
Further, the decision to initiate systemic steroids was typically based on the severity of intraocular inflamma-
tion. Patients with more severe inflammation were more likely to be prescribed prednisolone which could have
introduced indication bias. Randomized controlled trial would be the most suitable study design to explore the
benefit of adjunctive systemic steroid treatment.

Our results demonstrated that the female patient had a greater probability of achieving VA recovery than
the male patients. It is important to note that this result was based on only one female participant. Therefore,
no conclusion can be drawn on this association. Further studies with a larger number of female patients are
required to provide evidence and confirm such associations. We observed an increased likelihood of achieving
VA recovery among the MSM compared to the non-MSM population. This finding may be attributed to a shorter
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BCVA of >20/25
Characteristics Minimally sufficient adjustment set Exposure variable: level | Adjusted hazard ratio (95% CI) | P value (Wald test)
Demographics No adjustment
<36 1
Age (years)
>36 0.99 (0.41, 2.42) 0.990
Male 1
Sex
Female 10.69 (3.50, 32.68) <0.001
No 1
MSM
Yes 2.83(1.16, 6.93) 0.023
Duration of ocular symptoms prior to presen- Demographics >4 weeks 1
tation (weeks) <4 weeks 3.43 (1.31,8.99) 0.012
HIV status Demographics
HIV +and CD4<200 1?
HIV infection by CD4 count (cells/uL) HIV +and CD4>200 1.43 (0.55, 3.69)*" 0.462
HIV-uninfected 8.15(2.51,26.47)¢ <0.001
No 1
Receiving ART at presentation
Yes 0.21 (0.02, 1.81) 0.154
Severity of systemic syphilis HIV status
Yes 1
Presence of neurosyphilis
No 6.51 (1.11, 38.02) 0.037
Clinical characteristics 20/200 or worse 1°
Presence of any ocular complication at <20/40 to>20/200 4.99 (1.75,14.22) 0.003
presentation
Baseline BCVA - -
Duration of ocular symptoms prior to <20/25 to 20/40 227 (0.47, 11.00) 0310
presentation
HIV status Trend 1.65 (0.87, 3.14) 0.128
Clinical characteristics Duratlonlof ocular symptoms prior to Panuveitis 1°
presentation
HIV status Posterior uveitis 1.44 (0.43, 4.80) ab 0.549
Anatomic location of uveitis
Severity of systemic syphilis Intermediate uveitis 11.51 (1.66, 79.80) © 0.013
Clinical characteristics IV penicillin G 1
Systemic antibiotic regimens Baseline BCVA Others* 3.95 (0.41, 38.03) 0.235
Severity of systemic syphilis
Demographics No 1
Presence of any ocular complication at Duratlon‘of ocular symptoms prior to Yes 0.26 (0.03, 2.56) 0.247
presentation presentation
HIV status
Baseline BCVA No 1
Adjunctive systemic steroids after antibiotic Clinical characteristics Yes 0.78 (0.34, 1.80) 0.560
therapy -
Presence of any ocular complication at
presentation

Table 5. Multivariate analyses by robust estimation of predictive factors associated with achieving BCVA

of >20/25 following antibiotic therapy. The abc values in columns not having a superscript in common differ
significantly (P <0.05). “Others included ceftriaxone and azithromycin. ART: antiretroviral therapy; BCVA:
best corrected visual acuity; HIV: human immunodeficiency virus; IV: intravenous; MSM: men who have sex
with men.

median duration of ocular symptoms prior to treatment (4.3 vs. 17.1 weeks, p=0.64, Mann-Whitney U test),
better median presenting VA (0.74 logMAR vs. 1.3 logMAR, p=0.46, Mann-Whitney U test), and higher median
baseline CD4 counts among those who were co-infected with HIV (329 vs 142 cells/uL, p =0.057, Mann-Whitney
U test) in the MSM group compared to the non-MSM group.

This study has several limitations. First, the retrospective nature and relatively small sample, mainly consist-
ing of men living with HIV who presented with early syphilis, used in the study may limit its generalizability.
Second, other predictive factors of VA improvement may be unrecognized. These include HIV viral load and
multimodal imaging findings, such as OCT imaging and angiography, which were not included due to insuf-
ficient data. Third, we only used VA as the measure of visual function, which does not completely represent all
aspects of vision-related to functioning. Fourth, there may be referral bias since the study was conducted at a
tertiary center. However, few, if any, other hospitals in our region comprehensively manage patients with uveitis
involving the posterior segment. Hence, we believe that our data are fairly representative of uveitis caused by
syphilis in southern Thailand and are not limited to only a tertiary setting. The results of the present study could
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contribute to the data on ocular syphilis from developing countries located in the South East Asia region where
HIV and STTs are currently a high burden.

In summary, men with HIV coinfection represented the majority of our patients with syphilitic uveitis. These
demographic characteristics were consistent with the current epidemiologic data of syphilis resurgence in western
countries. Bilateral uveitis with posterior segment involvement was a common presentation. Substantial degree
of VA improvement was achieved in most eyes with a short course of antibiotic therapy, this finding highlights
the importance of accurately diagnosing syphilis. Delayed treatment with poor VA at presentation, presence of
HIV coinfection, and concomitant neurosyphilis decreased the likelihood of VA restoration. In the era of rapidly
evolving multimodal ocular imaging, future studies that focus on the combination of different imaging modali-
ties are warranted for identification of potential biomarkers to serve as reliable predictors of disease severity and
functional outcomes post-therapy.

Data availability
The datasets generated during and/or analyzed during the current study are available from the corresponding
author on reasonable request.
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