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with Recurrent Miscarriage and the Risk Assessment of its 

Ocular Retinal Toxicity 
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ackground: Recurrent miscarriage (RM) refers to the unfortunate loss of pregnancy at least three times 

before the 20th week of gestation. The present study examined hydroxychloroquine (HCQ)'s therapeutic 

effects in recurrent miscarriage owing to potential positive outcomes like increased rate of live births 

and negative outcomes like ocular and retinal toxicity.  

Methods: The investigation involved the randomization of 400 mg of HCQ intervention in 91 pregnant 

women attending a monthly clinic at the Wenzhou TCM Hospital of Zhejiang Chinese Medical University.  

Results: According to the results, HCQ results in positive pregnancy outcomes, with improving rates of live 

births with continued use of the medication. At the same time, the results produced significant safety issues, 

including HCQ deposition in the retina and ocular toxicity. An investigation of HCQ's effects on the retinal 

nerve fiber layer measurements, ganglion cell layer measurements, and the inner plexiform layer 

measurements revealed a dynamic trend.  

Conclusion: We did not obtain conclusive outcomes regarding HCQ's effects on the changes in retinal 

measurements. However, the deposition of HCQ in the retina and the resulting vision loss, especially loss of 

color vision, stood out. These outcomes represent the safety and therapeutic effects of HCQ in pregnancy, 

posing concerns and creating the need for further studies. Interestingly, none of these outcomes were related 

to or dependent on the participants' age.  
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Introduction 

Recurrent miscarriage refers to the unfortunate loss of 

pregnancy at least three times before the 20th week of 

gestation. Even though World Health Organization 

reports that RM occurs in 2 to 5% of couples, 

investigations in low- and middle-income nations are 

yet to arrive at conclusive outcomes [1] and it puzzles 

scientists and patients as 75% of its causes remain 

unexplained [2,3]. Nonetheless, the current evidence 

indicates that RM occurs due to modifiable and 

unmodifiable risk factors. The recent interventions are 

capitalized on modifiable risk factors and their 

respective countermeasures, like patient follow-up for 

reducing fetal loss due to RM.  

In the last decades, HCQ evoked much interest in the 

scientific community amid mixed therapeutic 

outcomes. Researchers associate HCQ with potential 

therapeutic effects on RM, albeit concerns and alarms 

regarding ocular toxicity in the ciliary body, cornea, 

and retina [4,5]. These delved into therapeutic effects 

among pregnant women, juxtaposing assessment of 

risks like ocular retinopathy. The intersection of HCQ's 

complex clinical inquiry regards the potential positive 

outcomes, the intricacies of ocular retinopathy, and the 

premature loss of pregnancy.  

Many studies associate HCQ treatment with improved 

pregnancy outcomes like increased live births and 

reduced congenital malformation [6,7,8,9] and provide 

relief against autoimmune diseases like arthritis [10]. 

Quantifying the HCQ-related risk factors revealed a 

small risk of malformations in the first trimester. A 

risk-benefit analysis of HCQ use for autoimmune 

disorders like arthritis revealed that the benefits 

outweighed the risks. HCQ downregulates immune 

system functions, thereby lowering inflammation in 

autoimmune disorders. This effect may have resulted 

from the alteration of different inflammatory pathways 

[11,12]. 

Concerns regarding HCQ's ocular effects and retinal 

interference have risen in recent years. Some studies 

contest that HCQ interferes with the retinal nerve fiber 

layer, ganglion cell layer, and the inner plexiform 

layers' measurements and could result in vision loss. 

The long-term use of HCQ has been mentioned as the 

biggest threat to retinal toxicity, resulting in central 

vision loss or bull's-eye maculopathy [13]. Vision loss is 

directly associated with elevated deposition of HCQ in 

the blood vessels and binding to the melanin in the 

retinal pigment epithelium. Eventually, the binding 

damages the macular cones outside the fovea centralis, 

resulting in blindness. 

The primary ocular symptoms of HCQ-induced 

retinopathy include reduced visual acuity, poor night 

vision, and partial loss of peripheral and central vision 

[14]. However, partial night vision and visual acuity 

loss occur at the later stages of using HCQ. These 

symptoms pre-empt the danger posed by HCQ and the 

relevance of investigating HCQ's ocular and retinal 

toxicity in pregnancy. 

Despite the elaborate pathophysiology, there is 

insufficient evidence linking HCQ and loss of vision in 

pregnancy. The above-stated association between HCQ 

and vision loss or related complications is believed to 

cause visual complications among pregnant women 

with RM. The present study delved into an 

investigation of HCQ's therapeutic effects in pregnancy 

among women with RM. To find out whether the 

reported evidence is true, we deliberated a study on 

HCQ's effects on the retinal nerve fiber layer, ganglion 

cell layer, and the inner plexiform layers' 

measurements to represent the ocular and retinal 

effects of the drug. Also, the study investigated HCQ's 

effects on live births and focused on conclusive remarks 

regarding HCQ's safety in pregnancy. 

Methods 

Description of the Study Area 

The study was performed at Wenzhou TCM Hospital of 

Zhejiang Chinese Medical University. The study area 

was secure and protected to prevent any intrusion or 

interference. Only the researchers could access the 

study area. Additionally, the study design indicated the 

conditions for the researchers to access the study area, 

activities to be performed, and general conduct when in 

the study area.  

Study Design, Sample Size, and Sampling Method 

According to the guidelines, we conducted this study at 

Wenzhou TCM Hospital of Zhejiang Chinese Medical 

University. The study was carried out between 1st May 

2021 and 30th September 2022 under the supervision of 

research and development. The randomized controlled 

approach was deployed in the study involving pregnant 

women who had not had a history of abortion. The 

sample size was randomly selected from the pregnant 

women attending the clinic at the facility. A guided 

approach was used in sample selection as the study 

focused on women who had recurrent miscarriages at 

least twice. In sample selection, the participants were 

required to present evidence of the miscarriage. The 

random selection focused on women with certified 

medical reports proving the recurrent miscarriages. 

Lastly, the study was timed at the time of the patient 

visit. 

Eligibility Criteria 

Our study incorporated a total of 91 pregnant women 

who were eligible for inclusion in the three-tier 

assessment of HCQ's therapeutic effects and potential 

risk factors. The inclusion criteria adopted to filter the 
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patients considered the following: ❶ Only consenting 

pregnant women aged ≥ 18 years, above, ❷ Pregnant 

women with at ≥ 15 gestational weeks up to ≤ 20 

gestational weeks, ❸ Only pregnant women with at 

least one miscarriage, and ❹ Pregnant women 

diagnosed with immune disorders requiring 

hydroxychloroquine (HCQ) treatment, without a 

diagnosis of ocular or retinal toxicity On the other 

hand, the study excluded: ❶ Women with a history of 

abortion, ❷ Pregnant women with > 20 gestational 

weeks, and ❸ Pregnant women who have not had 

recurrent miscarriages.  

A Description of the Participant Population 

The study was limited to pregnant women with a 

history of recurrent miscarriage. At the time of the 

investigation, the woman must be pregnant, preferably 

the ≥ 15 to ≤ 20 gestational weeks (Table 1). The table 

below captures the key demographic profile of eligible 

participants in this study.  

Participants (n) 91 

Gestational weeks ≥ 15 to ≤ 20 

Age  ≥ 18 

Dose 400 mg of HCQ for 90 days 

Recurrent miscarriage ≥ 2 

Abortion  NIL 

Table 1: A brief demographic description. 

Interventions and outcomes 

HCQ was administered to the pregnant women in this 

study according to the indicated clinical guidelines. 

The intervention was scheduled to fit the patients' 

availability at the hospital for the clinical program. The 

91 pregnant women received 400 mg of 

hydroxychloroquine daily for 90 days to improve 

pregnancy outcomes while observing the side effects. 

This intervention aimed to assess HCQ's effects on 

participants' rate of life births or successful 

pregnancies. Secondly, we assessed ocular and retinal 

toxicity by analyzing HCQ's effects on retinal thickness. 

Retinal changes at baseline, 3 months and 6 months 

were compared to inform HCQ's effects on the retinal 

measurements. Further, a correlational analysis was 

performed to relate age to retinal changes.  

Thirdly, we sought therapeutic effects in pregnancy 

by measuring retinal thickness among participants. We 

contrasted the measurements at baseline, 3 months 

and 6 months to establish potential trends and 

patterns. In addition, we investigated the association 

between the resulting retinal thickness and age to 

determine whether age variance plays a significant role 

in the resulting ocular outcomes. Lastly, we 

investigated HCQ's ocular outcomes, focusing on renal 

toxicity and accumulation in the retina.   

Statistical Analyses 

The descriptive statistics were used to summarize the 

central tendency, the distribution of retinal thickness, 

or spread among the participants. The distribution 

included the minimum and maximum measurements 

and the data points 25th, 50th, and 75th percentile 

[15,16,17]. Further, we used the one-way ANOVA test 

with repeated measures to contrast retinal thickness at 

baseline (before taking the medicine), three months 

after, and 6 months after. This analysis was based on 

the null hypothesis that there were no significant 

differences in the retinal thickness measurements at 

baseline, 3 months and 6 months. The alternate 

hypothesis was a significant difference in retinal 

thickness in at least two assessments or at baseline, 3 

months and 6 months. 

To decipher the correlation between changes in 

retinal measurements and age, the Pearson 

correlational analysis was used to gauge the direction 

and strength of the linear relationship between the 

participant's age and changes in retinal thickness 

measurements. The analysis pursued a linear 

relationship between the two variables to support 

clinical or therapeutic effects [18,19]. The Pearson 

correlational coefficient was calculated and denoted as 

"r," ranging from -1 to 1, where; 

• A non-existent or negligible linear 

relationship exists between age and retinal 

thickness measurements when r is close to 0. 

• There is a strong negative linear relationship 

between age and changes in retinal thickness 

when r is close to -1. 

• A strong positive linear relationship exists 

between age and changes in retinal thickness 

measurements when r is close to 1. 

The p-value of the Pearson correlation coefficient 

informed whether the relationship occurred by chance 

or was statistically significant, where statistical 

significance was denoted by p-value ≤ 0.05. 

Results 

Live Births, Miscarriages, and Possible Changes in 

Pregnancies 

The baseline, 3 months and 6 months examinations 

focused on pregnancy outcomes like live births, 

miscarriages, and possible changes during pregnancy. 

To decipher HCQ's therapeutic effects, trends and 

patterns of the incidence of miscarriages, live births, 

and changes in pregnancy among the 91 participants 

were assessed at baseline (before medication), three 

months after medication, and six months after 

medication. 
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In Figure 1, notable trends in live births were 

observed across different time points. At the baseline, 

68 live births were recorded, and this number increased 

to 77 at three months, further rising to 85 at the 6-

month mark. This upward trajectory in live births 

suggests a potential positive association between HCQ 

administration and improved pregnancy outcomes in 

individuals with Recurrent Miscarriage. The observed 

increase in live births suggests a positive trend in terms 

of efficacy. The data indicates a potential benefit of 

HCQ in improving pregnancy outcomes for patients 

with Recurrent Miscarriage. However, it is important to 

note that individual responses can vary, and more 

extensive clinical studies are needed to establish the 

efficacy of HCQ in this specific context.  
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Figure 1: Reported live births at baseline, three and six months 

after a dose of 400 mg of HCQ for 90 days. 

The assessment of miscarriages revealed HCQ's 

effects on RM. At the baseline, six miscarriages were 

recorded, and this number slightly increased to 7 at 3 

months before decreasing to 6 at the 6-month mark. 

The observed fluctuations in miscarriage rates 

necessitate an evaluation of potential factors 

contributing to these occurrences. The fluctuations in 

miscarriage rates may prompt a closer examination of 

potential risks associated with HCQ, including any 

impact on early pregnancy viability. Careful monitoring 

for adverse effects and a thorough understanding of the 

medication's safety profile are essential (figure 2). 
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Figure 2: A summary of the incidence of miscarriages at 

baseline, 3 months, and 6 months after a dose of 400 mg of HCQ 

for 90 days. 

In Figure 3, the incidence of diarrhea among 

participants at 3 months was recorded at 27%. Diarrhea 

is a common gastrointestinal side effect associated 

with HCQ use. Monitoring dehydration and adjusting 

treatment if necessary is crucial in managing this side 

effect. The incidence of diarrhea decreased to 15.5% in 

6 months. This reduction suggests a potential 

adaptation or resolution of this gastrointestinal side 

effect throughout treatment. Monitoring 

gastrointestinal symptoms and adjusting management 

strategies as needed remain important. 

Approximately 17.6% of participants reported 

experiencing nausea at 3 months. Nausea is another 

gastrointestinal side effect commonly associated with 

HCQ. Addressing this symptom may involve adjusting 

the timing of medication administration or providing 

antiemetic support. The incidence of nausea also 

decreased to 14.3% at 6 months. A decline in nausea 

suggests a potential improvement in gastrointestinal 

tolerance to HCQ. Similar to diarrhea, ongoing 

monitoring, and supportive measures may be 

necessary. 

28.4% of participants reported arthritis as an adverse 

effect at 3 months. Arthritis-like symptoms, including 

joint pain, are known side effects of HCQ. Monitoring 

the severity of joint symptoms and considering 

appropriate interventions are essential in managing 
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this aspect. Arthritis-related symptoms increased to 

44% in 6 months. This notable rise may indicate a 

cumulative effect or progression of arthritis-like side 

effects associated with HCQ. Management strategies, 

including potential adjustments to the treatment plan, 

should be considered in addressing these symptoms. 

Prolonged QT intervals were reported in 27% of 

participants at 3 months. Prolonged QT is a cardiac side 

effect associated with HCQ use, and it requires careful 

monitoring as it can lead to serious cardiac 

arrhythmias. Regular electrocardiogram (ECG) 

monitoring is typically recommended in patients 

receiving HCQ. The incidence of prolonged QT 

intervals remained at 26.2% in 6 months. Cardiac 

monitoring remains crucial due to the persistence of 

this side effect, and adjustments to the treatment plan 

may be necessary to mitigate the risk of serious cardiac 

complications. 

3 Months

Diarrhea

Nausea

Arthritis

Prolonged QT
27.0 %

27.0 %

17.6%

28.4 %

6 Months

Diarrhea

Nausea

Arthritis

Prolonged QT15.5 %

14.3 %

44.0 %

26.2 %

Figure 3: Contrasting the incidence of HCQ-related adverse 

effects among the participants after a dose of 400 mg of HCQ for 

90 days. 

Ocular Toxicity and Retinal Measurement Outcomes 

By description, the mean retinal thickness of the 91 

participants was 256.68, and the standard deviation 

was 10.56. The standard deviation represented the 

viability of retinal thickness among the participants, 

suggesting a minimal margin of variation. The 

minimum retinal thickness was 238.00 μm, whereas the 

maximum was 280.00 μm. The percentile data revealed 

that the 25% percentile's retinal thickness was ≤ 248.00 

μm and the 75%percentile's retinal thickness was ≤ 

265.00 μm (table 2). These measurements are within 

the threshold retinal thickness measurements of 248.7 

μm in males and 249.2 μm in females.  

Count 273.00 

Mean 256.68 

Std  10.56 

Min  238.00 

25% 248.00 

50% 255.00 

75% 265.00 

Max 280.00 

Table 2: Descriptive statistics for retinal thickness. 

The results presented in Figure 4 show the average 

retinal thickness measured in micrometers (µmm) at 

different time points. The average retinal thickness at 

baseline was 256.7 µmm. This measurement serves as 

the initial reference point before the administration of 

HCQ. It indicates the baseline condition of the retina in 

patients with Recurrent Miscarriage. After 3 months of 

HCQ treatment, the average retinal thickness increased 

to 258 µmm. This slight increase could suggest a 

potential impact of HCQ on retinal thickness. Regular 

monitoring is essential, as this medication is known for 

its association with retinal toxicity. At the 6-month 

mark, the average retinal thickness decreased to 256.2 

µmm. This decrease may indicate a stabilization or 

even a reversal of the earlier observed increase in 

retinal thickness. It is crucial to note that this change 

might be interpreted as a positive outcome, as it 

suggests a possible mitigation of adverse effects on 

retinal health. 

 
Figure 4: Average changes in retinal thickness at baseline, 3 

months, and 6 months after a dose of 400 mg of HCQ for 90 days. 

ANOVA analysis was performed to compare retinal 

thickness following HCQ treatment for statistical 

significance. The ANOVA results found an F-statistic of 

0.165 and a p-value of 0.848, suggesting a lack of 

statistical significance (table 3). The lack of statistical 

significance suggests negligible differences in the 

retinal thickness measurements at baseline, 3 months, 

and 6 months. Therefore, we rejected the null 

hypothesis. Further, we performed a correlational 

analysis of age and retinal thickness measurements and 

did not find statistically significant outcomes (p-value 

= 0.99) (table 3). These statistical outcomes asserted no 

relationship between retinal thickness and age.   

ANOVA results Correlational results 

F-statistic 0.164997027963273 Pearson 

Correlational 

Coefficient 

0.0008729236485382996 

 

P-value 0.847981651892783 P-value  0.9885452533045738 

Table 3: Statistical Analysis Outcomes. 
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We analyzed age distribution by borrowing the 

proclaimed non-existent relationship between retinal 

thickness and the participants' age. Figure 5 represents 

the age distribution in the participant group. The data 

reveals a somewhat uneven age distribution across the 

participant group, suggesting that HCQ's effects in 

pregnancy are not age-dependent. The clinical effect of 

this observation is an age-independent indication of 

the drug for women with RM.  

 
Figure 5: The distribution of the participants' ages. 

Retinal Toxicity and Visual Problems 

HCQ's retinal toxicity and visual problems invoked 

significant interest in the investigation. To decipher 

HCQ's retinal toxicity and visual complications in 

pregnancy, we independently assessed retinal nerve 

fiber layer measurements, ganglion cell layer 

measurements, and the inner plexiform layer 

measurements. We observed the trends to arrive at 

conclusive remarks regarding the therapeutic effects of 

400 mg of HCQ treatment for 90 days.  

In Figure 6, the decreasing thickness in the Ganglion 

Cell Layer over the treatment period suggests potential 

changes in the density or health of ganglion cells. 

Monitoring this layer is crucial, as alterations may 

impact visual function and could be associated with the 

known side effects of HCQ on the retina. Fluctuations 

in the Retinal Nerve Fiber Layer thickness, with an 

increase at 3 months and a decrease at 6 months, 

indicate dynamic changes in this layer. Monitoring the 

Retinal Nerve Fiber Layer is important, as even subtle 

alterations can affect visual function and may be linked 

to retinal toxicity associated with HCQ. Due to the 

minimal nature of these changes, the possibility of 

errors in examinations should also be considered.  

The consistent measurement of the Inner Plexiform 

Layer at 0 µmm across all time points (Baseline, 3 

Months, and 6 Months) suggests a unique aspect of 

retinal thickness that did not exhibit observable 

changes during the study period. It may suggest that 

this specific layer is less susceptible to measurable 

changes or that the measurement technique employed 

may have limitations in accurately capturing variations 

in this layer. 
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Figure 6: A comparison and trends of HCQ-related retinal 

toxicity and visual problems after a dose of 400 mg of HCQ for 90 

days. 

At 3 and 6 months after medication, we examined 

HCQ's long-term effects, including retinal nerve fibers, 

ganglionic cells, and the inner plexiform layers. In this 

assessment, we were keen to note any slight 

implications of the interventions in the patient's eyes. 

Interestingly, we found a relatively equal number of 

patients with potential long-term effects against those 

who did not report any outcomes. Significantly, the 

number of participants with overall long-term effects 

exceeded those who did not report long-term effects 

(figure 7). With about 50% of the participants reporting 

long-term effects, HCQ's safety and efficacy concerns 

emerged. The data posits that HCQ could inflict 

adverse effects on a large population of pregnant 

women with recurrent pregnancy if they are not closely 

monitored.  

HCQ's long-term effects on ocular toxicity and retinal 

outcomes emerged as a dynamic aspect. We observed 

the differences in the central tendency and the spread 

of retinal nerve fiber layer measurements (RNFL) 

among participants who reported long-term effects and 

those who did not. The clinical data indicates that 

participants with RNFL thickness exceeding ≥ 95μm did 

not report long-term effects as their counterparts 

reported long-term effects (figure 8). We noted that 

RNFL thickness determined whether participants would 
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experience long-term effects, with RNFL thickness 

exceeding ≥ 95μm more likely to induce long-term 

effects.  

 
Figure 7: The ratio of participants reporting long-term effects 

against those who did not report long-term effects after a dose of 

400 mg of HCQ for 90 days. 

 
Figure 8: The distribution of retinal nerve fiber layer thickness 

by long-term effect after a dose of 400 mg of HCQ for 90 days. 

We examined the variations of the distributions of 

the RNFL thickness among participants who reported 

long-term effects and those who did not use violin 

plots. To decipher the varying distribution of RNFL's 

thickness, we observed the differences in the shapes of 

the violin plots representing participants reporting 

long-term effects. We contrasted them with those who 

did not report long-term effects. High variability of 

RNFL thickness in the group did not report long-term 

effects among participants found with RNFL thickness 

of 93µm and 98µm. The group reported the lowest 

variability with an RNFL thickness of 95µm. On the 

other hand, there was a high variability of participants 

with RNFL thicknesses of 92µm and 97µm, with 

minimum variability among participants found with a 

thickness of 95µm (figure 9).  

 
Figure 9: The varying distribution of RNFL thickness by long-

term effects after a dose of 400 mg of HCQ for 90 days. 

Discussion 

RM remains a crucial health concern as it poses 

maternal and neonatal life-threatening risks. Many 

medications, including HCQ, have been indicated to 

manage RM without substantial outcomes. Even 

though HCQ has been flouted as an effective 

medication against rheumatic conditions among 

pregnant women, few research outcomes report its 

teratogenic implications [10,20]. HCQ’s rationale for 

the management of rheumatic conditions in pregnancy 

regards efficacy against inflammation associated with 

lupus or arthritis that causes premature fetal growth 

and birth complications [21]. In addition to this, studies 

supporting its use in pregnancy cite its chances of 

reducing the incidence of congenital heart block. On 

the other hand, evidence from other studies reports 

potential teratogenic effects like respiratory anomalies, 

urinary defects, oral clefts, and possible miscarriage, 

among other issues.   

To decipher HCQ's therapeutic effects in pregnancy, 

pregnant women with a history of RM were treated with 

400 mg of HCQ for 90 days and assessed at baseline, 3 

months and 6 months. One of the primary findings of 

the study is that HCQ has positive effects on escalating 

live births or successful pregnancies among women 

who experienced RM. A preliminary analysis of the 

study outcomes strongly indicates a steady increase in 

live births from baseline to 3 months and 6 months 

following administration of 400 mg of HCQ for 90 days 

among pregnant women with RM. Even though the 

increase in live births is not tremendously large, the 

outcomes suggest that HCQ treatment is directly 

associated with improved pregnancy success. The 

finding poses a significant clinical significance and a 

breakthrough for women with RM.  

Our outcomes agree with reports from some of the 

previous studies. HCQ has been reported to improve 
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successful births among pregnant women with a history 

of RM by 57 to 67% [6,9]. These studies report that HCQ 

prevents flares during pregnancy, increasing the 

chances of successful births. Flares caused by systemic 

lupus erythematous cause adverse outcomes in 

pregnancy, like pre-eclampsia, loss of the fetus, or pre-

term birth. Conclusive remarks regarding HCQ's 

treatment among pregnant women with RM are 

improved neonatal and pregnancy outcomes [8,22]. In 

these studies, termination of HCQ treatment was 

recommended if pregnancy loss occurred within one 

year of treatment.  

Despite a consistent increase in live births, the 

present study found inconsistent miscarriages among 

women receiving 400 mg of HCQ intervention for 90 

days. A preliminary analysis of the clinical results 

revealed relatively stable miscarriages at baseline, 3 

months, and 6 months. The highest number of 

incidences of miscarriage was reported at 3 months, a 

total of 7 miscarriages, then at 3 months and 6 months, 

each posting 6 miscarriages. The relatively stable rates 

of miscarriages raise questions on HCQ's mechanism of 

influencing pregnancy outcomes and underscore the 

need for further studies to obtain more data on HCQ's 

effects on miscarriage. HCQ is generally considered 

safe when used at appropriate doses for approved 

indications. However, its safety profile can vary among 

individuals and rare but serious side effects such as 

retinal toxicity has been reported. Healthcare providers 

must monitor patients regularly for potential adverse 

effects, especially considering the duration of 

treatment. While HCQ is generally well-tolerated, it is 

not without risks. Potential risks include adverse 

effects on the cardiovascular system, gastrointestinal 

issues, and skin reactions. Additionally, it is important 

to consider potential drug interactions and 

contraindications, especially if patients have pre-

existing medical conditions or are taking other 

medications. Common side effects of HCQ may include 

gastrointestinal disturbances, skin reactions, and 

headaches. 

Our study supports results from previous 

investigations and the position taken by HCQ's 

literature on miscarriage among pregnant women with 

RM. Literature and previous investigations report that 

HCQ does not increase miscarriage among pregnant 

women with a history of RM [7,23]. The main 

mechanism of reduced incidence of RM is the 

treatment of rheumatic illnesses and their related 

systematic complications affecting the kidneys. The 

treatment of rheumatic conditions and the kidney-

related effects support pregnancy, setting grounds for 

successful pregnancy and live births. However, the 

previous studies and literature do not discredit possible 

pre-eclampsia that can be caused by HCQ among 

pregnant women. The possible incidence of pre-

eclampsia suggests caution and prompts the need for 

further investigations into potential countermeasures.  

The study revealed important outcomes indicating 

HCQ's adverse effects, crucial indicators of therapeutic 

outcomes. The study revealed a mixture of positive and 

adverse effects among the participants. A preliminary 

analysis of the outcomes indicated a decrease in some 

adverse effects, including diarrhea, prolonged QT 

intervals, nausea, and an increase in other adverse 

effects like arthritis. Interestingly, these adverse effects 

were not reported at baseline assessment, suggesting 

eradication and relief among participants. The varying 

incidence of adverse effects hinders conclusive remarks 

regarding the safety among pregnant women with RM. 

The decreasing adverse effects point to HCQ's key 

therapeutic effects among pregnant women with RM. 

The literature on HCQ's treatment among pregnant 

women with RM strongly indicates reduced adverse 

effects like diarrhea, prolonged QT intervals in the 

electrocardiogram, and nausea [8,22].  

The decrease in the incidence of diarrhea and nausea 

is a positive trend regarding the safety profile of HCQ. 

Gastrointestinal side effects, including diarrhea and 

nausea, are common concerns with HCQ use. Reducing 

these adverse effects over time may suggest that 

patients could adapt to the medication or healthcare 

providers may implement strategies to manage these 

side effects effectively. It is consistent with the notion 

that many patients experience gastrointestinal side 

effects early in treatment but may see improvement 

with continued use. The decrease in the incidence of 

prolonged QT is a crucial aspect of the safety profile. 

Prolonged QT intervals on electrocardiograms can be 

associated with serious cardiac arrhythmias. The 

reduction in prolonged QT suggests that, over time, 

patients may have adapted to the medication, and 

careful monitoring or adjustments in treatment may 

have contributed to minimizing this cardiac risk. It 

highlights the importance of vigilant cardiac 

monitoring, especially given the known cardiac side 

effects of HCQ. The increase in arthritis as an adverse 

effect is noteworthy and may prompt closer scrutiny. 

Arthritis-like symptoms, including joint pain, are 

known side effects of HCQ. The escalation in the 

incidence of arthritis may necessitate carefully 

evaluating the balance between therapeutic benefits 

and potential side effects. This emphasizes the 

importance of considering both the safety and efficacy 

of HCQ in patients with RM. 

These perspectives credit HCQ's indication for 

pregnant women to treat RM due to the delicate nature 

of pregnancy. However, the varying incidence of 

adverse effects, especially the increased incidence of 

arthritis, raises alarm over HCQ's safety and efficacy in 
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pregnancy. The increasing incidence of arthritis among 

the participants contradicts the literature and results 

from previous studies supporting HCQ's indication 

against rheumatic complications. HCQ's safety in 

pregnancy is strongly associated with positive effects 

and treatment of rheumatic conditions like arthritis 

[24]. Therefore, contradicting outcomes should be 

investigated further. They could be outliers that should 

not pose great concerns or should be studied for 

possible underlying conditions.  

 
Figure 10: A comparison of prolonged and normal QT intervals. 

We investigated HCQ's ocular effects and changes in 

the retina to unmask the therapeutic effects therein. 

The assessment aimed at ascertaining whether HCQ is 

safe in pregnancy or is a potential cause of retinal 

toxicity that indices irreversible vision loss [4,20]. Our 

analysis began with examining the resulting retinal 

thickness at baseline, 3, and 6 months. Importantly, we 

found that the retinal measurements of the 

participants fell within the ideal limits of 249.2 μm [25]. 

In the literature, HCQ's effects on parafoveal EZ 

disruption appear progressive. In the early stage, there 

is no disruption of the foveal E. In contrast, obvious 

and severe damage entails parafoveal disruption with 

an intact foveal EZ and disruption of parafoveal and 

foveal EZ, respectively.  

An examination of retinal thickness measurements 

revealed slight changes, supported by the minimal 

thickness variability among the participants: 10.56. We 

tested the null hypothesis by assessing the changes in 

retinal thickness in the three assessments. The ANOVA 

test provided statistically significant results: an F-

statistic of 0.165 and a p-value of 0.848. These 

outcomes led to the rejection of null hypotheses and 

the assertion of negligible differences or changes in 

retinal thicknesses with the progressive HCQ 

treatment. Our study results confirmed assertions from 

previous investigations that HCQ does not affect 

retinal thickness despite claims of retinal toxicity 

[25,26,27]. Yet, again, these findings assert HCQ's 

safety and therapeutic effects in pregnancy. The 

minimal difference in the patients' average retinal 

thickness asserts HCQ's safety among pregnant women 

with recurrent pregnancy. The study's outcomes dispel 

contention around HCQ's retinal effects, including 

retinal damage after 5 years (Figure 6). Further, we did 

not find statistically significant results regarding the 

correlation between retinal thickness and age. Again, 

these findings agree with previous studies on 

pregnancy, where no correlation was reported between 

age and retinal thickness [16,28]. The clinical 

implication of this outcome is the indiscriminate 

indication of HCQ to pregnant without fear of adverse 

effects in a particular age group.  

The increase in retinal thickness at 3 months raises 

awareness of the potential risk of retinal toxicity 

associated with HCQ. Retinal toxicity is a known side 

effect of HCQ, and changes in retinal thickness can 

serve as an early indicator of ocular complications. 

Regular ophthalmological assessments become crucial, 

as they allow for detecting any early signs of retinal 

toxicity or other ocular issues. These assessments may 

include detailed examinations of the macula, perimetry 

testing, and other relevant tests to monitor retinal 

health. Timely detection of ocular complications is 

essential for minimizing the risk of long-term visual 

impairment and ensuring patient safety. While retinal 

thickness is a safety concern, it is essential to assess 

the overall efficacy of HCQ in managing RM. The 

fluctuations in retinal thickness should be interpreted 

alongside the observed benefits and potential risks in 

the context of the study's primary objectives. 

Evaluating the efficacy involves considering the impact 

of HCQ on reducing the recurrence of miscarriages and 

improving overall pregnancy outcomes. 

To decipher the realities and first-hand information 

on HCQ's effects on retinal measurements, we 

deliberated the measurements of retinal nerve fibers, 

the ganglionic cell layers, and the inner plexiform 

layers in three different expectations. In the first 

inspection, the retinal nerve fiber layer was measured 

at baseline, at 3 months, and at 6 months, and no 

significant trend of an increase or decline was noted. 

The retinal nerve fiber layer was observed to increase 

from baseline to 3 months and would decrease later at 

6 months. A preliminary analysis of this outcome was a 

strong fluctuation in the measurements of the retinal 

nerve fibers across the study population. With only 

about a third of the study participants reporting 

inconsistent fluctuations, a solid conclusion regarding 

HCQ's effects on changes in retinal nerve fibers' 

measurements could not be made. Our results concur 

with previous investigations regarding HCQ's effect on 

the retinal nerve fiber layers. Evidence strongly 

suggests negligible impacts on retinal thickness and 

measurements [26]. We proceeded to investigate HCQ's 

effects on the measurements of the ganglionic cells' 

layers. The first inspection found a consistent decline 

in the cell layer's measurements from baseline to 6 

months. In other studies, HCQ was reported to decrease 

the measurements of the ganglionic cell layers, posing 
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crucial clinical questions set for further investigations 

[29]. The consistent decline posited a crucial trend 

regarding HCQ's effects on pregnancy.  

As for the inner plexiform layers, the participants 

posted a constant measurement over the assessment 

period. This observation affirms that HCQ does not 

affect the measurements of the inner plexiform in 

pregnancy. Some of the previous studies support these 

outcomes by asserting that HCQ treatment does not 

affect the inner retinal layers [29,30]. Outcomes from 

these studies suggest that HCQ treatment only affects 

the outer nuclear layers, the photoreceptor layers, and 

the retina pigment epithelia [31]. 

We assessed the long-term effects of HCQ in 

pregnancy by focusing on retinal and ocular toxicity. A 

preliminary analysis revealed that some of the 

participants reported potential long-term effects, 

whereas others did not report any long-term effects. 

Interestingly, RHFL thickness was the basis of 

incidence for long-term effects among pregnant 

women with RM. We measured the central tendency of 

participants reporting the long-term effects versus 

those who did not and found a high variability in the 

incidence of the long-term adverse effects. The clinical 

report indicated that participants whose RNFL 

thickness exceeded ≥ 95μm posted the highest 

incidence of long-term adverse effects. HCQ is known 

to have ocular side effects, including retinal toxicity. 

An increase in RNFL thickness could be an early sign of 

retinal changes associated with toxicity. Regular 

monitoring of RNFL thickness becomes crucial in 

detecting these changes promptly. Our studies concur 

with previous investigations on HCQ's toxicity on the 

retina. The long-term effects substantiate the 

discussion around vision loss and changes in color 

vision [13,32]. This clinical outcome indicates the 

danger of HCQ indication in pregnancy. Our findings 

assert HCQ's ocular and retinal toxicity, and long-term 

effects, suggesting caution and potential 

contraindication.  

Further, we examined the variation of RNFL 

thickness' variations among the participants to 

determine the degree of the distribution; by plotting 

violin plots of participants reporting long-term effects 

vs. those who did not report long-term effects, we 

noted RNFL's thickness associated with the highest 

population variation. A comparison at 3 and 6 months 

revealed a higher variability in the group that did not 

report long-term effects. The high variability was 

associated with RNFL thickness of 93µm and 98µm. As 

for the group reporting adverse effects, high variability 

was reported among participants whose RNFL 

thickness measured 92µm and 97µm. Interestingly, the 

minimum variability in the group reporting long-term 

effects was found among participants whose RNFL 

measured 95µm.  

HCQ's therapeutic effects among pregnant women 

with RM feature positive and negative outcomes on the 

incidence of RM and ocular-related risks like vision. 

Despite several studies, shortcomings and knowledge 

gaps exist regarding HCQ's safety and efficacy in RM. 

Our study investigated HCQ's effects on RM and found 

a positive and upward trajectory regarding live births. 

The conclusive remarks regarding HCQ's interventions 

against RM are positive outcomes, including successful 

pregnancies. As for the ocular toxicities and retinal 

effects, HCQ treatment poses concerning health 

outcomes, especially deposition in the retina. Our 

study found that the long-term effect of HCQ 

deposition in the retina is loss of vision, especially loss 

of visual abilities. However, our results did not 

establish a particular trend regarding HCQ's effects on 

the retina nerve fiber layer, ganglionic cell layer, and 

the inner plexiform layer measurements. Generally, we 

found that HCQ is considerably safe in pregnancy, with 

a few safety concerns, including the long-term effects 

that depend on the RNFL thickness.  
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