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Abstract: In April 2020, the Food and Drug Administration (FDA) requested immediate withdrawal of all 

prescription and over-the-counter ranitidine products. Ranitidine was recalled due to the presence of an 

unacceptable level of carcinogenic substance N-nitosodimethylamine (NDMA). Several pharmaceutical 

manufacturers have issued ranitidine product recalls including brand and generic ranitidine. FDA alerts 

patients to stop using ranitidine and advises them to talk with their health care professional about alternative 

treatments. In Libya, limited studies have been conducted to address people's awareness and knowledge in 

this regard. The objective of this study was to assess people's awareness and behavior toward ranitidine recall 

and related issues. A cross-sectional study was conducted in Zawia city for two months. An online 

questionnaire was distributed to 300 participants. Descriptive statistics analysis using Statistical Package for 

Social Sciences (SPSS) version 26.0 was used. The study found that more than half of the participants and 

their family members were likely to utilize ranitidine inappropriately. They seem to consume ranitidine more 

often without medical consultation. The findings also showed that 82.5% of the participants who were using 

ranitidine obtained the drug from pharmacies after the date of announcing ranitidine withdrawal from the 

market by the FDA. Furthermore, the vast majority of the participants were poorly informed or even had no 

information about ranitidine toxicity and their perception of the dangers of continued use of this drug is 

limited. The participants argued that pharmacists do not provide slightly information about dispensed 

ranitidine. In conclusion, all results reported as benefits of the participants in the study whereas the 

participant's perception and awareness increased when a brief notification regarding the reason for ranitidine 

toxicity was provided.  

 

Introduction 

Ranitidine is a drug that belongs to histamine-2 blockers. It is commonly available as an over-the-counter 

(OTC) and Prescription only medication (PoM). The most popular OTC brand and generic name of ranitidine 

is Zantac®. It is used for relieving, preventing heartburn and in the treatment of many other situations that may 

pathologically raise gastric acid levels. The prescription dose of ranitidine is used to treat many pathological 

conditions including gastroesophageal reflux disease (GERD), gastric ulcers and duodenal ulcers as well as to 

prevent stress ulcers [1, 2]. Ranitidine acts through the inhibition of gastric acid and basal gastric secretion, 
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Induced by secretagogues such as histamine and pentagastrin where the drug binds reversibly to histamine 

(H-2) receptors found on gastric parietal cells. It leads to the inhibition of histamine binding to this receptor, 

result in a reduction of gastric acid secretion [3]. Food and Drug Administration (FDA) approved ranitidine 

for short term use in 1983, many competitors manufactured and launched different generic alternatives to 

Zantac® after Glaxo’s patent expired [4].  

In 2004, FDA has approved to sell of OTC versions of ranitidine products in the United States. In September 

2019, the FDA warned about the concerning amount of N-nitrosodimethylamine (NDMA) found in ranitidine 

products [5]. Finally, in April 2020, after several tests, the FDA directly released an official request for 

ranitidine products (injectable and oral dosage forms) to stop being sold in the United States [4]. FDA had set 

a certain limit of NDMA level at 0.096 micrograms daily intake or 0.32 ppm for ranitidine. However, after 

testing many ranitidine products found to have NMDA concentrations nine times greater than the FDA’s 

recommended limit. FDA has also indicated that NDMA levels could increase the longer they are kept on a 

shelf even at a normal temperature range. This means that some ranitidine products could become increasingly 

carcinogenic the longer they are on store shelves [4]. N-nitrosodimethylamine is a known environmental 

contaminant found in water, foods (dairy products, vegetables, grilled meats) and in several industrial 

processes [6, 7]. This substance has been classified by the International Agency for Research on Cancer 

(IRAC) as a probable human carcinogen (group 2A) [5]. It is marked as human carcinogen associated with 

cancers of the stomach, esophagus, nasopharynx and bladder [8].  

Ranitidine can form NDMA through a combination of nitrite and dimethylamine (DMA) that exists in its 

molecular structure where NDMA is created during the natural degradation of ranitidine over time [9]. Thus, 

many clinicians were not worried about the risk of cancer from ranitidine. However, owing to the recent 

detection of carcinogens in ranitidine, additional research is needed to clarify the risk of cancer from ranitidine 

use. N-nitrosamine precursors including NDMA detected in other drugs as indicated in the previous studies 

[10 - 14]. Although pharmaco-epidemiologic studies to evaluate cancer risk raised as a result of the use of this 

medication are limited [15].  

Drug recall is the most effective process to protect the public against any harmful or toxic substances [16]. 

Implementation of such process in poorly developed countries is a major concern, as failure of getting warned 

about adverse drug reactions (ADRs) reporting, which implicates their lack of awareness and attitude toward 

safety issues associated with any medications. Therefore, in order to maximize drug safety, community people 

must be warned and educated about reported adverse drug reactions of ranitidine, especially since self-

medication is becoming an increasing practice all around the world [17] and Libyan people are not an 

exception. For this purpose, this study conducted to assess public awareness and behavior towards ranitidine 

recall. On the other hand, the active interaction with healthcare providers in the same context was indirectly 

evaluated. 

 

Materials and methods 

Study design and setting: A cross-sectional study was conducted in Zawia city which is located on the western 

coast of Libya and is the largest population gathering near Tripoli. A self-designed online questionnaire was 

sent to a total of 300 participants. The questionnaire was written in Arabic language and posted in social media 

platforms to be filled by participants. A pilot study was conducted on a small random sample to evaluate 

feasibility and improve study design. It is carried out for one month between October and November 2020. 

Based on the preliminary results; old age was excluded from participation. Therefore, the survey instrument 

was amended to ensure that older people were included. The revised instrument was then resent and data was 

collected at the end of January 2021. 
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Study variable: Self-administered online questionnaire consisted of 19 items that were divided into four 

sections as follows: Section one is related to the demographic characteristics of the participants including age, 

gender and educational levels. Section two was designed to obtain information about participants' behavior 

toward ranitidine use or intake. Section three is consisted of eight items statements that measure and 

investigate people' knowledge about ranitidine recall issues and their interaction with their healthcare provider. 

Section four was designed to estimate people's perceptions and awareness of ranitidine toxicity. Vital 

information about the reason of ranitidine recall was attached in the questionnaire to educate the participant 

and measure their response.  

Study participants: A random sample of 300 individuals located in Zawia city involved an online questionnaire 

between November 2020 and January 2021. The procedure of the pre-validation that was accomplished to 

ensure that the questionnaire items measure people's knowledge and awareness regarding ranitidine recall. 

The questionnaire was examined by other medical researchers and practitioners and they agreed that all 

questionnaire questions cover and measure the concept of the study.  Moreover, a pilot study questionnaire 

was sent to a random small sample for the purpose of improving study design and to discover any problems 

that arise in a large-scale survey. With regard to the ethical of approval for this study, even though  the low 

risk of the study and nature of collected data (completely anonymous with no personal information being 

collected as part of their name or contact details), there is no risk of possible disclosures, the study was 

approved by University of Zawia and a clear statement in the Arabic language  provides a clear explanation 

of the study purpose and ensures confidentiality was provided for all participants before they fill the 

questionnaire. 

 

Statistical analysis: The collected data were analyzed using Statistical Package for the Social Sciences (SPSS) 

Version 26.0. Descriptive statistical analysis using frequency and percentage of the response was employed 

to summarize all answers in this survey. 

 

Results 

Section 1: Responding rate and demographic characteristics of the participants: In Table 1, the demographic 

characteristics of the participants were shown. Thus, out of 300 participants, 258 submitted their completed 

questionnaires represent a response rate of 86.5%. All the participants were located within Zawia city 

(northwest of Libya). The majority of the respondents were female 66.4% (n=170) while 33.6% of the 

participants were male (n=88). 

Table 1: Demographic characteristics of the participants 

Items Frequency Percentage 

Gender 

                       Female    

                       Male 

 

170 

88  

 

 66.0 

 34.0 

 

Age in years  

                       15-35                 

                       36-55 

                       56-75 

 

171 

66 

21 

 

  66.3 

  25.6 

   08.1 

 

Educational levels 

Basic education 

High school education 

University education 

Postgraduate studies 

 

13 

21 

178 

46 

 

  05.0 

  08.0 

  69.0 

  18.0 
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Section 2: Awareness of participants about ranitidine recall and their source of interaction: In Table 2, data 

about ranitidine recall and source of information are shown in percentage. Thus, three-fold of the participants 

have no idea about ranitidine withdrawal or stopped by FDA. Most of the participants has also no idea about 

the recall of the drug. No major specific information was found that provided for the participants to stop using 

ranitidine. 

Section 3: Participants use and behavior toward ranitidine utilization: The results showed that 146 of the 

participants (57.0%) were using ranitidine (Figure 1) and 215 of the participants (83.5%) indicated that their 

family members also use ranitidine products (Figure 2). The usage rate of ranitidine among the participants 

was found high. 

Section 4: Ranitidine users and their interaction with health care professionals. In Table 3, for those 

participants who used ranitidine, their behavior and interaction with healthcare providers and pharmacists are 

summarized. The most common behavior of the participants that used ranitidine in most of the time and in 

irregular patterns (73.0% and 59.0%). The tablet dosage form is used by most of the participants. Long-term 

use by about half of the participants is found (42.0%). A low consultation rate by participants for using 

ranitidine is found. In Table 4, No high interaction or consultation by healthcare providers as pharmacist has 

found. Thus, very low response from the participants with ranitidine use by health care providers (<20.0% 

interaction). 

Table 2: Awareness of participants about ranitidine recall and their source of information 

                             Survey items    Frequency Percentage 

Did you know that ranitidine  

has been stopped by the FDA? 

                         Yes 

                          No  

 

 

   59 

   199 

 

 

23.0 

77.0 

Do you know the reason? 

                          Yes 

                          No 

 

    34 

    224 

 

13.0 

87.0 

What is the source of your information? 

                          Social media 

                          Family and friends 

                          Health care professional 

                          Not available 

 

    58 

    23 

    38 

    139 

 

22.5 

09.0 

14.5 

54.0 

 

 

 
 

  Figure 1: Ranitidine use among the participants                 Figure 2: Ranitidine use among the participants families 

 

57%

43%

Yes

No17%

83%

NO Yes
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Table 3: Participants behavior toward ranitidine utilization 

                          Survey items Frequency Percentage 

When do use ranitidine?          Always 

                 Sometimes 

                 Rarely  

73 

59      

14       

50.0 

40.5 

09.5 

Strength of the dose                75 mg 

           150 mg 

           300 mg 

           Unspecified  

85 

31 

10 

20 

58.2 

21.2 

07.0 

13.6 

Dosage form 

Tablet 

Syrup 

 

124 

022 

    

85.0 

15.0 

When was the last time you got ranitidine medicine?    

                                  < 1 month 

                                  1 - 6 months 

                                   > 6 months 

                                  No answer 

 

22 

38 

61 

25 

         

15.0 

 26.0 

 42.0 

 17.0 

Did you take the drug after consultation a healthcare provider? 

                                         Yes 

                                          No   

 

61 

85 

    

          41.8 

          58.2 

Table 4: Users of ranitidine and their interaction with health professional after recalled 

Survey items         Frequency      Percentage 

Did you consult any health care provider to stop using 

ranitidine when you found out that it was withdrawn? 

                                  Yes 

                                  No  

 

 

029 

117 

 

 

19.9 

80.1 

 Has any of the pharmacist told you that the FDA has 

stopped it from been sold? 

                                   Yes  

                                    No 

 

 

007 

139 

 

 

04.8 

95.2 

Did the pharmacist tell you about the reason?  

                                   Yes 

                                    No 

 

004 

142 

 

02.7 

97.3 

Has pharmacist stopped dispensing ranitidine to you? 

                                    Yes  

                                    No 

 

007 

139 

 

04.8 

95.2 

 

Section 5: Awareness data (participant's behavior toward ranitidine recalled: Two items in the questionnaire 

were administered to all participants to measure their awareness and behavior toward ranitidine recalled and 

the findings showed that only 17.0% of the participants used ranitidine stopped taken when they found out 

that it had been withdrawn (Figure 2). Furthermore, 78.0% made a decision not to use ranitidine after knowing 

about its toxicity through a brief notification attached in the questionnaire (Figure 3).

 

  

Figure 3: Participants' behavior toward continued use of ranitidine                Figure 4: Participants' awareness data 

17%

26%

57%

0%

20%

40%

60%

80%

100%

Did you stop taking ranitidine medicine  as soon as

you know that it was stopped?

Yes No No answer

3%

17%

78%

2%

0%

20%

40%

60%

80%

100%

After you read this questionnaire about

ranitidine toxicity, what is your next step?

No answer

I will stop taking it
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Discussion 

Drug recall is the most effective process implied to ensure the safe use of drugs among people [16]. Public 

awareness about recalled drugs is critical to optimize patient protection against any harmful substances. 

Furthermore, healthcare professional and pharmacist qualifications, training and practice have a significant 

impact on proper drug recall implementation. The responding rate recorded to the questionnaire was high 

which indicates that the participants were helpful and responsive. Ranitidine is widely used among Libyan 

people, where more than a half of participants and most of their family members use ranitidine. Young people 

in the age range of 15-35 years were the most common ranitidine users. This finding is in a good agreement 

with the previous study indicated that highest antacid users were young adults [18]. Unfortunately, almost half 

of them were likely to be utilized this medicine inappropriately; they seem to be consuming ranitidine more 

often without medical consultation. Moreover, the study observed that about 70.0% of the participants obtain 

the medicine from pharmacies after April, 2020 (the period of announcing ranitidine withdrawal from the 

market by FDA). This refers probably that the participants either not informed or had no information about 

ranitidine recall. 

Although most of the participants were highly educated (86.0%), they showed poor knowledge and awareness 

about ranitidine recall and reasons for withdrawing it. Furthermore, over half of respondents lack any source 

of information in this regard. A minority of the respondents (23.0%) have been aware of ranitidine recalled. 

In addition, the vast majority of the participants (90.0%) ensured that the pharmacists did not provide any 

information about ranitidine recall notification and they continued to dispense the drug to the patient. This 

disappointing finding could emphasize the reason for the poor knowledge of the participants and shows clearly 

low level of pharmacist practice and their weakness to conduct health education roles.  

This is in accordance with a recent study conducted in the western region of Libya where the study aimed to 

evaluate Libyan pharmacists' knowledge regarding Zantac withdrawn [19]. These findings could be a 

consequence of weak interaction between people and healthcare providers. A previous study stated that the 

quality of interaction between pharmacist and patient is found to affect patients’ knowledge about dispensed 

drugs [20]. The study ensured the availability of ranitidine products in the market and concluded that both 

physicians and pharmacists are still prescribing and dispensing ranitidine products. In the same context, the 

results of another study conducted in India to assess awareness among physicians and pharmacists regarding 

ranitidine recall were not satisfactory [21]. 

A recent study reported that providing accurate drug information to patients can improve their understanding 

and adherence to drug therapy. The qualification level of the dispenser could thus significantly influence 

knowledge score of patients in regard to the drugs dispensed [22]. To optimize patient's health and reduce 

health risks associated with the use of such drugs, the study recommends increasing educational coverage and 

the standard cross the community. This could be accomplished by providing a good standard of health services 

which can be achieved by improving pharmacist's communication skills, training and experiences, creating of 

healthcare programs concerning general health education for public, updating health care professional's 

information on every drug recall notification and support post-marketing surveillance through conduction of 

pharmacovigilance study. The study recommend that Ministry of Health decision makers and policymakers 

must take more responsibility to protect general public which can be accomplished by supporting educational 

programmers across the community, attention to health care professional qualification standards, finding 

effective ways to control and implement drug recall announcements as soon as possible. 

 

Conclusion: This study revealed a decrease in community awareness about ranitidine recall in Libya. Overall, 

the study suggested many reasons that in turn responsible for poor knowledge and awareness among 
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community people, including; lack of special educational programs, availability of information resource and 

weak interaction between patients and pharmacists. 
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