
Comparative Prophylactic Efficacy of Azithromycin 
and Doxycycline in Hysterosalpingography-Induced 
Infections: A Randomized Double-Blind Clinical Trial 

Introduction 
Infertility poses a significant global public health 
challenge, impacting various aspects of individuals’ 
lives (1). Investigating the causes of infertility involves 
employing different diagnostic approaches, among which 
hysterosalpingography (HSG) plays a crucial role (2). This 
procedure offers a valuable overview of the overall health 
status of reproductive organs, aids in identifying the root 
causes of infertility, diagnoses intrauterine adhesions, 
polyps, and fibroids, and assists in devising appropriate 
treatment plans (3,4). 

HSG is generally regarded as a safe diagnostic approach, 
although it may present minor adverse effects such as 
mild pain, infection, or light bleeding (5,6). In rare cases, 
however, it has the potential to lead to more serious 
complications, including pelvic infections (7). These 
events are more likely to occur in women with a history 
of previous infections, such as chlamydia (7). HSG as a 
transcervical approach has the potential to introduce 
microorganisms from the vagina and endocervix to 
the upper female genital tract, thereby increasing the 

probability of developing pelvic inflammatory disease 
(PID) (8). 

Doxycycline, an antibiotic, is recommended as a 
prophylactic measure to reduce the probability of PID 
in women undergoing HSG (9). Previous studies have 
reported high efficacy for doxycycline, indicating its 
potential to ultimately prevent the incidence of PID in 
these women (7,8). However, doxycycline is not exempt 
from adverse effects and can lead to photosensitivity and 
gastritis. Furthermore, it is contraindicated for pregnant 
women due to concerns about its harmful effects on fetal 
development, the risk of liver toxicity, and its impact 
on maternal health (9). Azithromycin is considered a 
safer alternative with fewer adverse effects for treating 
infections like chlamydia (10). Previous studies have 
demonstrated promising outcomes for azithromycin 
compared to doxycycline in this regard (11,12). 
Additionally, azithromycin has no contraindication during 
pregnancy, making it a viable option for use in pregnant 
women (10). Despite the significance of the issue, there 
is limited evidence directly comparing the effectiveness 
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of azithromycin versus doxycycline, specifically in the 
treatment of infections induced by HSG. Therefore, the 
primary aim of the current study was to evaluate the 
prophylactic effectiveness and safety of azithromycin 
compared to doxycycline in terms of treating infections 
caused by HSG.

Materials and Methods 
Study Design and Population 
The current study was a double-blind randomized clinical 
trial that enrolled women referred to Amiralmomenin 
Hospital in Arak, Iran, for HSG. The study participants 
underwent evaluations based on inclusion and exclusion 
criteria before being randomly allocated to either the 
doxycycline or azithromycin group. The participants in 
each group were administered their assigned treatment 
before undergoing HSG. Subsequently, the investigated 
outcomes were compared between the doxycycline and 
azithromycin groups 2 weeks after the HSG procedure 
was conducted.

Inclusion and Exclusion Criteria 
The inclusion criteria comprised individuals aged between 
18 and 55 who were candidates for HSG, had no history of 
PID within 2 months before the HSG, lacked a history of 
gynecological surgery or other transcervical procedures, 
and had not used multiple antibiotics within 2 months 
prior to the HSG procedure. Additionally, individuals 
with a history of allergic reactions to azithromycin or 
doxycycline were excluded from the study. Cases that 
expressed reluctance to continue with the study were also 
excluded. 

Study Interventions 
The patients in the azithromycin group were given a single 
dose of 1g of azithromycin immediately before the HSG 
procedure. Conversely, the patients in the doxycycline 
group received 100 mg of doxycycline twice a day for a 
duration of 5 days prior to the HSG procedure (13,14).

Outcomes 
The incidence of adverse effects was the primary outcome 
in the current study. The evaluation of side effects in the 
patients included assessing for gastritis, photophobia, 

diarrhea, nausea, vomiting, and an increased risk of 
sunburn. The patients were followed actively during 
the next 2 weeks after HSG to ascertain the investigated 
outcomes. 

Two weeks following the HSG procedure, the patients 
from both groups underwent examinations for fever 
(temperature exceeding 38 °C) and symptoms such 
as vaginal discharge, suprapubic, or epigastric pain. 
Furthermore, the patients from both groups were screened 
for chlamydia using PCR analysis of cervical secretions 
and underwent physical examinations to detect female 
infections, including cervical motion tenderness (CMT+) 
and the presence of purulent discharge. We additionally 
evaluated the necessity for further treatment and 
documented any instances requiring additional medical 
intervention. 

Randomization and Concealment 
We utilized a balanced block randomization method to 
assign the participants to two distinct groups. Initially, 
we created six blocks labeled A and B (e.g., AABB), 
numbered from 1 to 6. Employing random number 
generator software with the block method, we generated 
the necessary randomization sequence to accommodate 
the sample size for both groups. Each AB block 
determined the intervention statuses for four participants. 
This randomization process was repeated 28 times for all 
the participants. Group A represented the doxycycline 
intervention, while group B represented the azithromycin 
intervention, with the respective intervention types 
indicated on each letter. Each participant was assigned a 
unique number from 1 to 110, receiving an 8-digit code 
comprising both numbers and letters. We meticulously 
documented these interventions on paper and placed 
them in sealed envelopes provided to the research 
group. Upon enrolling each participant, we disclosed 
the specific envelope code to be opened and repeated 
this process consistently until all the participants were 
enrolled. Throughout the enrollment period, we diligently 
implemented routine quality control measures to uphold 
the integrity of the randomization process and prevent 
any deviations from the established protocol. 

Blinding 
The current study was conducted as a double-blind trial, 
ensuring that both patients and physicians remained 
unaware of the interventions. To facilitate blinding, the 
patients in the azithromycin group received a single dose 
of 1g of azithromycin along with a placebo designed 
to match the size, dose, and duration of doxycycline. 
Conversely, the patients in the doxycycline group 
underwent a similar blinding process, but in reverse. They 
were administered 100 mg of doxycycline for 5 days along 
with a placebo mimicking azithromycin. This approach 
maintained blindness regarding the specific interventions 
received by each group. 

 ► The study aims to fill gaps in knowledge by directly 
comparing the efficacy and safety of azithromycin and 
doxycycline as prophylactic treatments for infections 
following HSG. Focusing on their impact in preventing 
chlamydia infections and assessing side effects specific 
to this clinical procedure, it addresses the need for safer 
prophylactic alternatives, particularly for pregnant women 
undergoing fertility assessments. This research offers 
potentially significant implications for improving clinical 
practices in gynecology.

Key Messages
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Sample Size  
To calculate the sample size, given a 20% prevalence of 
chlamydia in women undergoing HSG (compared to 3% 
in the general population) and aiming for an alpha level 
of 5% and a power of 80%, we estimated the sample size 
requirement of 55 individuals per group, totaling 110 
participants overall (15, 16). Nevertheless, three patients 
were excluded from the study due to the severity of their 
condition, as advised by the hospital administration. 
Consequently, we successfully enrolled 107 patients for 
the study (Figure 1).

Statistical Analysis 
The statistical analyses were conducted following an 
intention-to-treat approach. Continuous variables were 
summarized using mean and standard deviation (SD), 
supplemented by median and interquartile range (IQR) 
in cases where the distribution was skewed. Dichotomous 
variables were presented as frequencies and proportions. 
A comparison of the investigated outcomes was executed 
using the exact Fisher test. All the statistical analyses 
were carried out at a significance level of 0.05 using Stata 
software (Version 17.0, StataCorp, College Station, Texas, 
USA).

Results 
Table 1 provides the baseline characteristics of the 
study participants, divided into the doxycycline and 
azithromycin groups. The mean (standard deviation) 

age for the patients in the doxycycline group was 32.1 
(4.5) and 33.5 (5.1) for the patients in the azithromycin 
group. Primary infertility was observed in 70.4% and 
64.2% of the patients in the doxycycline and azithromycin 
groups, respectively (P > 0.05). Additionally, 25.9% of the 
patients in the doxycycline group had a history of ectopic 
pregnancy, compared to 20.7% in the azithromycin 
group. Notably, no statistically significant differences 
were detected between the compared groups concerning 
baseline characteristics (Table 1). 

We conducted a comparison of outcomes between the 
doxycycline and azithromycin groups. The cumulative 
incidence of side effects was 1.85% in the doxycycline 
group, where adverse effects were observed in only one 
patient. Conversely, no adverse effects were reported in 
the azithromycin group (P = 0.505). Among those in the 
doxycycline group, one patient (1.85%) tested positive in 
the PCR test, while no positive PCR tests were recorded in 
the azithromycin group. Neither group exhibited cases of 
fever or required additional treatments. Our analysis did 
not reveal any statistically significant differences between 
the compared groups (P > 0.05) (Table 2).

Discussion 
The current study conducted a double-blind randomized 
clinical trial to compare the prophylactic effectiveness 
and safety of azithromycin versus doxycycline concerning 
HSG-induced infections in infertile women who 
underwent the procedure at the Infertility Center of 

Figure 1. Flow Diagram of the Study.
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Amiralmomenin Hospital, Iran, in 2023. Our study 
revealed that azithromycin had a similar prophylactic 
efficacy, as there was no difference in the cumulative 
incidence of infection among the participants; only 
one patient in the doxycycline group tested positive 
for chlamydia infection based on the results of PCR. In 
contrast, no patients in the azithromycin group reported 
positive PCR test results. Moreover, we noted one adverse 
effect in the doxycycline group, while no such reports 
were recorded in the azithromycin arm group. Based on 
this observation, it can be realized that azithromycin and 
doxycycline were quite comparable and provided similar 
results in terms of safety. Besides, no cases of fever or 
required additional treatments were reported during the 
follow-up in both compared groups. 

The incidence rate of chlamydia infection in the study 
was less than 1%, a figure consistent with previous findings. 
Studies conducted in the US and European countries have 
reported that the incidence of PID after HSG is between 
1.4% and 3.4% (17, 18). Li et al also reported a post-HSG 
PID incidence rate of 1.02% in patients who received 
either azithromycin or doxycycline (7). The disparity in 
the observed results could be attributed to differences in 
the outcomes of interest. While our assessment focused 
on PCR-positive results as an indication of non-clearance 
of chlamydia infection, previous studies primarily 
investigated the incidence of PID as their primary 
outcome (7,17,18). 

Our findings, demonstrating the similar prophylactic 
efficacy of azithromycin and doxycycline following HSG, 
align with and are supported by previous studies. The 
findings from a Cochrane review indicated that both 
azithromycin and doxycycline exhibited comparable 

prophylactic effects for women using an intrauterine 
contraceptive device (IUD), reducing the probability 
of PID (19). However, it is important to note that the 
current study differed in terms of intervention, the 
prescribed antibiotic dosage, and the specific outcome 
of interest, distinguishing it from the findings reported 
in the Cochrane review (19). Also, Li et al demonstrated 
that doxycycline and first-generation cephalosporins 
could prevent the incidence of acute PID after HSG 
(7). An additional study that compared the efficacy of 
azithromycin versus doxycycline in clearing chlamydia for 
non-gonococcal urethritis demonstrated no significant 
difference between the compared groups in this regard 
(20). Conversely, a clinical trial conducted by Peuchant 
et al demonstrated the superiority of azithromycin over 
doxycycline in the treatment of chlamydia trachomatis 
infection in women with vaginal infection (21). They 
showed that a single dose of azithromycin could provide 
a better cure rate in such cases than a 1-week course of 
doxycycline (21). 

The comparison of adverse events between doxycycline 
and azithromycin was an additional objective of the current 
study. The findings suggested that azithromycin might be 
as safe as doxycycline for infertile women undergoing 
HSG. These results align with those of Peuchant et al, 
demonstrating no significant difference in adverse events 
between the patients who received azithromycin and 
those treated with doxycycline (21).

This study was distinctive as it was among the few 
attempts to compare the effectiveness and safety of 
azithromycin versus doxycycline in women who 
underwent HSG. We conducted a randomized double-
blind clinical trial to minimize potential biases. However, 

Table 1. Baseline Characteristics of the Participants in the Azithromycin and Doxycycline Groups

Characteristics Doxycycline (n=54) Azithromycin (n=53) P Value

Age (y), Mean (SD) 32.1(4.5) 33.5(5.1) 0.137a

Infertility type, n (%)

Primary 38 (70.4%) 34 (64.2%)

Secondary 16 (29.6%) 19 (35.8%) 0.243b

History of ectopic pregnancy, n (%) 14 (25.9%) 11 (20.7%) 0.289b

a Independent t-test; b Chi-square. 

Table 2. Cumulative Incidence of Adverse Effects, Need for Other Treatments, Fever, and PCR Positive Test Results Among the Patients Treated in the Doxycycline 
and Azithromycin Groups 

Characteristics Doxycycline (n=54) Azithromycin (n=53) P Valuea

Side effects, n (%) 1 (1.85%) 0 (0.0%) 0.505

Requiring additional treatments, n (%) 0 (0.0%) 0 (0.0%) 1.00

Fever, n (%) 0 (0.0%) 0 (0.0%)  1.00

PCR positive test results, n (%) 1 (1.85%) 0 (0.0%) 0.505

a Fisher exact test. 
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our findings should be interpreted in light of certain 
limitations. Firstly, we did not collect data on PID; patients 
were only followed for 2 weeks to assess the clearance 
of chlamydia infection via PCR tests. Additionally, our 
single-center setting constrained our ability to recruit a 
larger sample size, potentially reducing the study’s power. 
Further research through multicenter studies with larger 
sample sizes is warranted. Moreover, adding a control 
group with only a placebo could provide better insights 
regarding the effectiveness of prophylactic treatments 
after HSG. 

Conclusions
In summary, both azithromycin and doxycycline 
exhibited similar effectiveness in clearing the chlamydia 
infection induced by HSG. Furthermore, both treatment 
approaches displayed a favorable safety profile with a low 
incidence of adverse events. A single dose of azithromycin 
could be considered interchangeable with a 1-week 
course of doxycycline as antibiotic prophylaxis in women 
undergoing HSG.
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