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Abstract: 
Background and objectives: Pelvic inflammatory disease (PID) is a 

common cause of referral to gynecology clinics and on-time and effective 

treatment is required for preventing complications. Considering the 

controversies on the treatment strategies, this study aimed to compare the 

therapeutic effects of levofloxacin vs. azithromycin + ceftriaxone in 

treatment of PID.  

Materials and methods: Eighty women who referred to the gynecology 

clinic at Amir-Al-Momenin Hospital (2021-2020) and were diagnosed with 

PID were randomly divided into: Group A, 40 patients treated with 

levofloxacin 400 mg twice daily for two weeks, and group B, 40 patients on 

ceftriaxone regimen (intramuscular 250 mg intramuscularly) + 

Azithromycin (500 mg single dose, repeated one week later). We asked 

patients to return to the clinic after 15 days to evaluate the pelvic pain, pain 

during two-handed physical examination, cervicitis, and vaginal discharge. 

Adverse effects, including nausea/vomiting, diarrhea, and dyspepsia were 

also asked from the patient during the follow-up visit. The groups were 

compared using SPSS v. 26. 

Results: All patients had pelvic pain, pain during examination, vaginal 

discharge, and cervicitis; after treatment 5, 11, 15, and 11 in group A and 1, 

1, 3, and 1 patient in group B; the change in each group and the difference 

between the groups were significant (P<0.001). Considering the adverse 

effects, 19/80 had nausea/vomiting, 18/80 diarrhea, 12/80 dyspepsia, most of 

whom were in group A vs. B (16 vs. 3, 12 vs. 6, and 10 vs. 2, respectively; 

P<0.05). 

Conclusion: The azithromycin + ceftriaxone regimen had better results both 

in terms of improving patients’ symptoms and in terms of adverse effects. 

Keywords: pelvic inflammatory disease; azithromycin; ceftriaxone; 

levofloxacin 

 

Introduction 

 
Gynecological infections, affecting the female’s reproductive tract, are 

among the most common causes of referral of women to medical centers. 

Pelvic inflammatory disease (PID) is a clinical syndrome, mainly caused by 

sexually transmitted organisms, such as Neisseria gonorrhoeae and 

Chlamydia trachomatis, which climb up the genital organs and affect the 

ovaries, fallopian tubes, endometrium, peritoneum, and adjacent pelvic 

structures of young women (age 15-25 years), causing major to minor 

symptoms, including pelvic pain, fever, dyspareunia, abnormal vaginal 

 

 

 bleeding, vaginal discharge and frequency of urination (1). Diagnosis is 

mainly based on clinical symptoms, bimanual examination, and 

Papanicolaou; however, many patients remained undiagnosed, in whom 

long-term complications, including infertility, ectopic pregnancy, and 
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bleeding, vaginal discharge and frequency of urination (1). 

Diagnosis is mainly based on clinical symptoms, bimanual 

examination, and Papanicolaou; however, many patients remained 

undiagnosed, in whom long-term complications, including 

infertility, ectopic pregnancy, and chronic pain can occur; therefore 

on-time diagnosis and appropriate treatment is essential to prevent 

these complications (2). 

 

Mild-to-moderate disease can be treated in out-patient setting, 

while patients with severe symptoms such as nausea, vomiting, and 

peritoneal irritation benefit from inpatient treatments. Several 

antibiotic regimens are suggested for outpatient treatment of PID 

and several studies have compared the efficacy of different 

antibiotic regimens; some trials showed no difference between 

parenteral cefoxitin and doxycycline vs. intramuscular (IM) 

cefoxitin (outpatient) plus oral doxycycline in microbiologic or 

clinical cure or long term reproductive health outcomes (3, 4). An 

important issue to be noticed is the adherence rate, which differ 

between antibiotics, considering their adverse effects and problems 

it causes for the patients; poor adherence to doxycycline or 

tetracycline has been reported frequently (5). Accordingly, some 

guidelines suggest administration of intravenous (IV) or IM 

antibiotics, until clinical improvement (for at least 24 hours) (6). 

 

The current US and European guideline also differ in their 

antibiotic regimens; Ceftriaxone IM single dose plus oral 

doxycycline once daily. As the second regimen, cefoxitin IM single 

and oral doxycycline is recommended as regimen 2, and other 

third-generation cephalosporin plus doxycycline is suggested as 

regimen 3 in the US guideline and oral ofloxacin plus 

metronidazole in the European guideline. For the alternative 

outpatient management, oral levofloxacin is recommended by the 

US guideline (500 mg daily for two weeks) with or without 

metronidazole and in the European guideline, IM ceftriaxone is 

recommended plus azithromycin (single dose), followed by a 

second dose of azithromycin after a week (7). In resistant and 

recurrent cases, the sexual partner(s) should be evaluated for 

infection with Neisseria gonorrhoeae and Chlamydia and positive 

cases should be treated.  

 

Considering the gastrointestinal side effects of co-amoxiclav, and 

risk of oral intolerance or contra-indications of doxycycline (like 

breastfeeding women), erythromycin or azithromycin is preferred. 

Also, considering the antibiotic resistance, increasing every year, 

new generations of antibiotics are preferred. Levofloxacin is also 

effective against a wide range of aerobic and anaerobic Gram-

negative and Gram-positive bacteria and exerts its bactericidal 

effect by inhibiting DNA ligase. Therefore, the alternative 

regimens appear to be the most appropriate. However, to date, no 

comprehensive studies have been conducted to compare their 

efficacy and ensure the physician which antibiotic to prescribe, 

when a patient is diagnosed with PID. Therefore, the present study 

aimed to compare the therapeutic effects of levofloxacin vs. 

azithromycin + ceftriaxone in treatment of PID.  

 

Materials And Methods 

Study design 

 

In this randomized clinical trial (RCT), approved by the Ethics 

Committee of Islamic Azad University, Tehran, Iran, all women 

who referred to the gynecology clinic at Amir-Al-Momenin 

Hospital (2021-2020) and were diagnosed with PID by the 

gynecologist were considered as the study population. Women 

younger than 25 years, who had pelvic pain and discomfort for less 

than 30 days, pelvic organ tenderness on bimanual examination, 

mucopurulent discharge or cervicitis,  normal abdominal and 

pelvic ultrasound results and normal urine test were included into 

the study, after they received complete explanation about the 

research objectives and signed the written informed consent form. 

Any pregnant women, or those with any abnormality in ultrasound 

(including fallopian tube or ovarian abscess, endometriosis, 

appendicitis, diverticulitis, hemorrhagic ovarian cyst, and ovarian 

torsion), those having an IUD, or sensitivity to the antibiotics 

prescribed were not included into the study. The sample size was 

calculated at 40 in each group, considering the alpha error at 0.05 

and β=0.2 (study power of 80%), using the following equation: 

 

𝒏 =
2(𝑍1 − 𝛼/2)2[𝑃(1 − 𝑃)]

𝒅2
                    𝒏

=
(1.96 + 0.84)20.25

(0.5)2
= 40 

 

The eligible participants were selected among the referrals, 

considering the inclusion criteria (mentioned above) and randomly 

divided into two groups:  

 

- Group A,  40 patients treated with levofloxacin 

400 mg twice daily for two weeks 

- Group B, 40 patients on ceftriaxone regimen 

(250 mg IM) + Azithromycin (500 mg single 

dose, repeated one week later).  

 

We asked patients to return to the clinic after 15 days to evaluate 

the pelvic pain, pain during bimanual examination, cervicitis, and 

vaginal discharge. Also, adverse effects, including 

nausea/vomiting, diarrhea, dyspepsia, allergies, fever, skin rashes, 

granulocytopenia, and hemolytic anemia were also asked from the 

patient during the follow-up visit.  

 

Statistical analysis 

 

The collected data were input into SPSS v. 26 (Released 2017. 

Armonk, NY: IBM Corp). Number of patients with the positive 

symptoms were compared in each group before and after the 

treatment and between the groups using Chi square test or Fisher’s 

exact test. For the number of patients with adverse effects, the same 

tests were used. A P-value of <0.05 was considered significant.  

 

Results 

 

All patients had pelvic pain, pain during examination, vaginal 

discharge, and cervicitis; after treatment 5, 11, 15, and 11 in group 

A and  1, 1, 3, and 1 patient in group B; the change in each group 

was significant, as well as the difference between the two groups 

(P<0.001). 
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Table 1: The frequency of symptoms before and after the 

interventions 

 

Groups  Group A Group B P-value* 

Symptoms  Before After Before After 

Pelvic pain 40 5 40 1 <0.001 

Pain during 

examination 

40 11 40 1 <0.001 

Vaginal 

discharge 

40 15 40 3 <0.001 

Cervicitis  40 11 40 1 <0.001 
*The results of chi square test or Fisher’s exact test 

 

Considering complications, 19/80 had nausea/vomiting, 18/80 

diarrhea, 12/80 dyspepsia, most of whom were in group A (16 vs. 

3, 12 vs. 6, and 10 vs. 2, respectively). 

 

Table 2: Comparing the rate of adverse effects between the 

groups 

 Group A Group B P-value* 

Nausea/vomiting 16 3 <0.001 

Diarrhea  12 6 <0.001 

Dyspepsia  10 3 <0.001 

*The results of chi square test or Fisher’s exact test 

 

Discussion  

 

The results of the present study showed that patients in group B, 

who received the alternative treatment of the European and center 

for disease control (CDC) guideline, were superior to group A, who 

received the alternative treatment of the US guideline, both in 

terms of treatment efficacy and adverse effects. For evaluating the 

treatment efficacy, we considered the number of patients who had 

symptoms after treatment, which included pelvic pain, pain during 

examination, vaginal discharge, and cervicitis. Improvement of the 

clinical symptoms, including pain and vaginal discharge, has been 

used for evaluation of the efficacy of PID treatment, as well. The 

bimanual examination can also confirm that the clinical criteria are 

present as an objective measurement (8).  

 

According to the results of the present study, the IM administration 

of ceftriaxone plus two doses of azithromycin (one week apart) was 

more effective with less adverse effects than levofloxacin (twice 

daily for 2 weeks). This results may be related to the different 

efficacy of the antibiotics, in addition to different patient adherence 

to treatment; as taking two pills a day for two weeks is difficult for 

the patients and results in poorer adherence to treatment. While IM 

administration in the other regimen is under the supervision and the 

patient only has to take two other pills. The less number of 

medications used may be also the reason for the fewer complication 

rate. 

 

Previous studies have also studied the efficacy of these antibiotic 

regimens for PID. Savaris and colleagues compared the efficacy of 

azithromycin plus ceftriaxone with doxycycline in a RCT and 

reported a cure rate of 98.2% in the azithromycin group, 

significantly higher than doxycycline (85.7%) (9). The results of 

this study is consistent with the results of the present study 

considering azithromycin regimen, although the group compared 

differed, as we evaluated levofloxacin regimen in the other group. 

Moghtadaei and colleagues compared the efficacy of ceftriaxone 

plus ofloxacin 200 mg per day or azithromycin 1 g per week for 

two weeks and showed a higher clinical cure rate (70/78, 90%) for 

azithromycin vs. ofloxacin (50/60, 83.3%) (10). The results of this 

study also compared the superiority of this antibiotic regimen, 

ceftriaxone plus azithromycin, which is consistent with the results 

of the present study. The group compared with this treatment 

regimen was ofloxacin, which is also a quinolone, similar to 

levofloxacin, used in the present study; but, they added ceftriaxone 

to this group, as well, which we did not. Others have also shown 

the high cure rate of azithromycin for PID (used either as single 

treatment or combined with another antibiotic) (11, 12), which is 

in line with the results of the present study.  

 

Azithromycin is a macrolide, effective for treating cervical 

Chlamydia trachomatis infections, including PID. Single-dose 

azithromycin has also been shown to be more compliant than 

multidose therapy for chlamydial infection. Accordingly, some 

have suggested the use of azithromycin alone for treatment of PID 

with a higher efficacy of single dose IV than oral administration 

(250 mg for 7 days) with clinical success rate of 94% (13). Another 

RCT also showed high cure rates of single dose azithromycin for 

chlamydia, chlamydia with gonorrhea and gonorrhea only (95.8, 

84.2 and 98.2%, respectively), compared to doxycycline twice 

daily for 7 days (14). In vitro investigation also showed that 

azithromycin is at least 100-fold more active against M. genitalium 

than the quinolones or tetracyclines (15). In addition to the higher 

efficacy of the antibiotic, the ease of administration is another 

superiority, mentioned for azithromycin (16). These facts are 

possibly the underlying reasons of better results in group B of the 

present study. However, the patient’s sensitivity to macrolids 

should be considered when administering this treatment regimen. 

 

Levofloxacin is a quinolone, used alone or in combination with 

metronidazole, for treatment of PID. In the present study, we used 

it as a single drug regimen and the results showed low cure rate and 

high adverse effects in group A. Possibly, the efficacy of its 

combination with metronidazole is higher, as the results of 

previous studies showed (17). In another study, ciprofloxacin was 

compared with levofloxacin and the results of expression of serum 

tumor necrosis factor – alpha and C-reactive protein showed 

appropriate curative effect for patients with PID (18), which in 

inconsistent with the results of the present study; although the 

compared group, as well as parameters considered for evaluating 

the response to treatment differed among studies. Reduced 

susceptibility of N. gonorrhoeae to quinolones in patients with PID 

may explain the lower efficacy of treatment in this group of our 

study (19). Another factor that may contribute to this low efficacy 

may be the low adherence to treatment, as taking two pills a day 

for 14 days is not easy for the patients; this has been previously 

suggested for doxycycline, indicating that women with PID who 

were prescribed doxycycline took an average of 70% of the total 

dose, and less than half took it twice daily as directed (5, 20). 

 

It is important to notice that the adverse effects of antibiotics, 
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considered casual for the physicians, are factors that make the 

patient suffer during the treatment period; the resulting 

dissatisfaction can reduce the tolerability of the patient to the 

antibiotic and make the patient discontinue treatment or take it not 

based on the suggested protocol. In the present study, we evaluated 

all adverse effects, among which only nausea/vomiting, diarrhea, 

and dyspepsia were observed, more frequently in group A vs. group 

B. These adverse effects have been also reported in other studies 

for these antibiotics with higher rates for fluoroquinolones, 

compared to azithromycin (21, 22), although they have not 

considered PID as the indication.  

 

In the present RCT, we investigated an issue, which has been 

addressed less frequently in the literature and the results can help 

the physicians in decision making for treatment of PID. However, 

this study also had some limitations. One of the limitations of the 

present study was related to the nonrandom inclusion of patients 

into the study and selection of patients from one medical center 

from one city, which minimizes the generalizability of the results 

to the whole study population and necessitates studying this issue 

in different populations. Another limitation was related to the 

possible effect of confounders on the results of the present study. 

Although we randomized the patients to the groups, some factors 

like the underlying infection may differ in the participants and 

influence the results; however, we did not evaluate the culture 

results before administering the antibiotic regimens and can 

therefore not comment about the efficacy of the antibiotics on 

different infections.  

 

Conclusion 

 

The results of the present study showed a higher effectiveness and 

lower adverse effects for the treatment regimen, recommended by 

the European guidelines and CDC, namely azithromycin + 

ceftriaxone regimen, compared to the regimen recommended by 

the US guidelines, namely levofloxacin. These results suggest this 

treatment regimen an appropriate option for outpatient 

management of women with mild and uncomplicated PID. Further 

studies are required to investigate this issue in different 

subpopulations and a larger sample size, taking into account the 

limitations of the present study. 
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