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Abstract  

Background: Adverse drug reactions are posing a major challenge to the health care system as they 

compromise the safety of drug therapy. Adverse drug reactions are not only the cause of mortality and 

morbidity but also significant increases in the health care cost. 

Aim: To detect, document, assess, collect and report the suspected adverse drug reactions in a tertiary care 

hospital. 

Methodology: A prospective observational study was conducted at Government General Hospital, Guntur 

for 6 months. 

Objectives:  

 To detect the nature and frequency of adverse drug reactions being reported from different 

departments. 

 To assess the severity of ADRs. 

 To assess the causality of reaction. 
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Results: ADRs were mostly seen in the age group of 31 – 45 of chemotherapeutic drugs of oncology and 

antiretroviral drugs. Integumentary was found to be the most commonly affected organ system by the 

chemotherapy regimen and the gastrointestinal system was found to be majorly affected by the ART regimen. 

Conclusion: By improving the knowledge and awareness of ADR reporting among health care professionals 

it would increase the practice of drug safety which in turn will reduce the mortality and morbidity of ADRs. 

Keywords: Adverse drug reactions, prospective observational study, Pharmacovigilance, causality, and side 

effect.  

WHO defines adverse drug reactions as “A response to a drug which is noxious and unintended, and which 

occurs at doses normally used in man for the prophylaxis, diagnosis, or therapy of disease, or modification of 

physiological function”.[2] Adverse drug reactions are posing a major challenge to the health care system as 

they compromise the safety of drug therapy. Adverse drug reactions are not only the cause of mortality and 

morbidity but also a significant increase in the health care cost.[1] Several contributing factors for adverse drug 

reactions include age, sex, polypharmacy, concurrent diseases, race, and genetic polymorphism.[7] The other 

predisposing factors that would increase the risk of developing adverse drug reactions include drug-related 

factors, patient-related factors, disease-related factors, patient-related factors, disease-related factors, and 

social factors[3] 

WHO defines Pharmacovigilance as "the science and activities relating to the detection, assessment, 

understanding, and prevention of adverse effects or any other drug-related problems".[9] Pharmacovigilance 

plays a key role in ensuring that patients receive safe drugs. It is the process of being alert to the possible 

unwanted or harmful effects of therapeutic medications so that they could be detected early and remedial 

measures instituted.[10-11] Benefits of adverse drug reaction reporting includes: 

I.Provide information regarding the risk profile of the drug. 

II.Harmonizes the risk-management activities and efforts to minimize the drug-related problems. 

III.Assess the safety profile of drugs, especially recently approved drugs. 

IV.Quantify the adverse drug reactions incidence rate. 

V.Awareness development among health care professionals and patients about potential drug-related 

problems 

VI.Assessment of economic impact due to adverse drug reactions and strategies to minimize the same by 

assessing severity and preventability.[3]  

The adverse drug reactions of anti-cancer chemotherapy remain a major source of concern for health care 

professionals and patients despite the improved efficacy and enhanced survival offered by modern treatments.[ 

] chemotherapy regimens are immensely complex and susceptible to errors.[ ]  

Antiretroviral therapy is one of the most significant interventions that changed the landscape of HIV-related 

morbidity and mortality. Despite the benefits of ART, it is not without challenges. Adverse drug reactions 
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associated with the use of anti-retroviral can rapidly reverse the gain of ART resulting in worse health 

outcomes and increased mortality. [ ]  

Therefore chemotherapy and antiretroviral therapy are urgently needed and this study focuses on the pattern 

of ADRs due to anti-cancer drugs and anti-retroviral, assesses the causality, severity, and management of 

ADRs in a tertiary care teaching hospital.  

Aim: To detect, document, assess, collect and report the suspected adverse drug reactions, in a tertiary care 

hospital. 

Literature review: 

Lobo et al., [2013] conducted a prospective study on "Adverse drug reaction monitoring: support of 

Pharmacovigilance at a tertiary care hospital" in northern brazil for 8 months from January 2009 to August 

2009, and about 95 adverse drug reactions were confirmed and reported among 81 inpatients in a total of 2995 

admissions. The overall incidence of adverse drug reactions was 3.1%. They concluded that the results 

obtained will contribute to the development of strategies for the Pharmacovigilance service at HGP and other 

hospitals throughout the country which will improve the quality of Adverse Drug Reaction Reporting and 

ensure safer drug use. [19] 

Dindayal Patidar et al., [2013] conducted a prospective study on "Implementation and Evaluation of Adverse 

Drug Reaction Monitoring System in a Tertiary Care Teaching Hospital" in Mumbai for 7 months and 

reported about 32 adverse drug reactions out of 254 admissions. Dermatological adverse drug reactions were 

found to be the most frequent. The potent management of adverse drug reactions was found to be drug 

withdrawal. They concluded that monitoring of adverse drug reactions is an ongoing, Ceaseless and 

continuing process as newer and newer drugs hit the market the need for Pharmacovigilance grows more than 

ever before. On balance, this study suggests that hospital-based monitoring is a good method to detect known 

and unknown links between drug exposure and ADRs. [1] 

Objectives:  

 To detect the nature and frequency of adverse drug reactions being reported from different 

departments. 

 To understand the severity of adverse drug reactions.  

 To assess the causality of adverse drug reactions. 

Materials and methods: 

Materials used: 

• Suspected adverse drug reaction reporting form 

• WHO causality assessment scale 

• Hartwig’s severity assessment scale 

• Alert cards  
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Methodology: A prospective observational study was conducted in Government General Hospital, Guntur, 

which is a 1400 bedded tertiary care teaching hospital to which patients come from 4 districts. The study was 

conducted for 6 months i.e. from October 2020 to March 2021 in patients who developed an adverse drug 

reaction in both inpatients and outpatients in specified departments. 

Inclusion criteria: Patients of all ages and both genders who have suspected adverse drug reactions after the 

drug treatment from oncology and antiretroviral center. 

Exclusion criteria:  

 The patient is not willing to give a written informed consent document. 

 Patients who are on concurrent radiotherapy, mentally retarded patients, and drug addicts. 

 Patients who are unconscious and unable to respond to verbal questions. 

 Adverse effects due to Drug-drug interactions, overdosing or excess consumption, medication 

errors, and Drug-food interactions. 

Statistical analysis: Description statistics were used for data analysis. 

Ethical approval: The study was approved by the Institutional Human Ethics Committee of Guntur Medical 

College and Government General Hospital, Guntur, Andhra Pradesh, filed under number 

GMC/IEC/390/2020, and was conducted by the ethical guidelines of the Declaration of Helenski (created in 

1964 and revised in 2002). An informed consent form was taken from all the subjects before the study which 

was mentioned in the local language (Telugu) 

RESULTS AND DISCUSSION:  

A total of 98 (75 from oncology, 23 from ART) adverse drug reactions were identified among patients in a 

study period of 6 months i.e. from November 2020 to April 2021. 

These collected ADRs were categorized according to departments, patient demographics, organ systems 

involved, category of drugs, the seriousness of reactions, outcomes, and causality assessment was done using 

the WHO-UMC causality scale and severity was assessed using Hartwig's severity assessment scale 

Demographics of anti-cancerous drugs using patients encountered with ADRs: 

 

 

 

Out of 75 ADRs reported and assessed, 29.33% of ADRs were in the age group of 31 to 45 years in females, 

the reason might be the hereditary and hormonal imbalance, and 14.6% of ADRs were in the age group of 46 

to 60 in males might be due to the social habits and genetics. 

S.NO AGE MALE FEMALE 

1. 16-30 3(4.00%) 4(5.33%) 

2. 31-45 5(6.67%) 22(29.33%) 

3. 46-60 11(14.6%) 20(26.67%) 

4. 61-80 3(4%) 7(9.33%) 
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Affected organ systems by ADRs :  

S.no Organ systems involved  Number. of ADRs (N=75) 

1. CNS 8(10.67%) 

2. Integumentary  32(42.67%) 

3. GIT  24 (32%) 

4. Hematology  1(1.33%) 

5. Musculoskeletal system  2(2.67%) 

6. Renal  4(5.33%) 

7. Respiratory  1(1.33%) 

8. Others  3(4%) 

 

The most common organ systems encountered by ADRs were found to be the integumentary (42.67%) 

followed by the gastrointestinal system (32%) and central nervous system (10.67%) which might be a reason 

due for common ADRs like rashes, vomiting, and headache due to undergoing chemotherapy, which was 

depicted in (Table-2). 

Assessment of ADRs by WHO scale and Hartwig severity: 

S.NO WHO Number. Of ADRs(N=75) 

1. Certain  0(0) 

2. Probable/likely 9(12%) 

3. Possible  66(88%) 

4. Unlikely  0(0) 

5. Unclassified/conditional 0(0) 

6. Unassessable/unclassifiable 0(0) 

S.no Hartwig severity   Number. of ADRs(N=75) 

1. Mild  48(64%) 

2. Moderate 27(36%) 

3. Severe  0(%) 

 

To strengthen and further emphasize the validity of the findings of the study, causality assessment was done 

using the WHO-UMC causality assessment scale. Out of 75 ADRs reported, 88% were possible and 12% 

were probable [Table-3]. None of the reactions was categorized into certain as rechallenging of the drugs was 

not attempted in any patient as it may worsen the patient’s condition. 

The severity assessment was done by using Hartwig's severity assessment scale. According to this ADR 

severity assessment scale, the level of severity of ADR is classified on a scale ranging from 1 to 7. Level 1 

and 2 indicates mild, level 3, 4(a), and 4(b) are moderate and level 5, 6, and 7 are severe. On the evaluation 

of the severity of ADRs by Hartwig's severity assessment scale, it was evident that most of the ADRs reported 

in the study were of mild severity (64%) followed by moderate (36%). similar findings were reported in 

Patidar et al.,   
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Seriousness, outcome, and management of ADRs:  

 

 

 

 

 

 

 

 

 

 

 

ADRs due to Anti – cancerous drugs: 

Anti-cancerous 

drug 

 

ADR  NUMBER OF ADRs 

(N=75) 

Paclitaxel Vomiting (4) 

Alopecia (4) 

HSRs(3) 

Vertigo(2) 

Diarrhea 

Leukopenia 

Joint pains 

Paraesthesia 

Stomach pain 

18 (24%) 

Ifosfamide Alopecia ( 4 ) 

Vomiting 

5 (6.66%) 

vincristine Alopecia 

Excessive urination 

Paraesthesia 

3 (4%) 

carboplatin Hyperpigmentation 

Itching 

Alopecia  

3 (4%) 

Adriamycin & 

cyclophosphamide  

Alopecia ( 6 ) 

Rashes ( 1 ) 

Hyperpigmentation  

Melanonychia ( 2 ) 

Abdominal pain 

Mouth ulcers  

Vertigo  

13 (17.30%) 

S.no Seriousness Number. of ADRs(N=75) 

1. Not serious 64(85.34%) 

2. Death  0(0) 

3. Congenital – anomaly  0(0) 

4. Life-threatening  1(1.33) 

5. Disability  1(1.33%) 

6. Hospitalization\prolonged 6(8%) 

7. Other medically important 3(4%) 

S.no Outcomes Number. of ADRs(N=75) 

1. Fatal 0(0) 

2. Not recovered 11(14.66%) 

3. Recovering  35(46.67%) 

4. Recovered  29(38.67%) 

5. Recovered with squeal 0(0) 

S.no Management Number. of ADRs(N=75) 

1. Stopped the medication 1(1.33%) 

2. Continue the same 55(73.34%) 

3. Added another drug to treat 

ADR 

18(24%) 

4. Reduce the dose 1(1.33%) 

5. Substituted another drug 0 
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Cisplatin  Alopecia ( 2 ) 

Diarrhea  

Vomiting’s ( 2 ) 

5 (6.66% ) 

Gemcitabine  Vomiting’s ( 2 )  

Alopecia ( 2 )  

Constipation  

5 (6.66%)s 

Pemetrexed Itching  1 (1.33%) 

Docetaxel  Alopecia  1 (1.33%) 

Etoposide  Vomiting’s ( 2 )  

Shortness of breath  

3 (4%) 

5 – fluorouracil  Alopecia ( 3 )  

Mucositis ( 4 )  

Hyperpigmentation of skin  

Diarrhea  

9 (12%)  

Gefitinib  Hyperpigmentation  

Rashes  

2 (2.7%) 

Epirubicin  Alopecia  1 (1.33%) 

Imatinib  Fever  

Diarrhea  

Decreased urination  

3 (4%) 

Zoledronic acid  Headache ( 2 )  2 (2.7%) 

Trastuzumab  Back pain  1 (1.33%) 

 

The most common anti-cancerous drugs which encountered the ADRs were paclitaxel ( 24%), Adriamycin 

and cyclophosphamide ( 17.30 %), 5 – fluorouracil ( 12 %) and the least common anti-cancerous drugs 

implicated by ADRs were pemetrexed (1.33%), docetaxel (1.33%),  epirubicin (1.33%) and trastuzumab 

(1.33%) 
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Results for ART:  

Demographics of ART patients encountered with ADRs: 

 

 

 

Out of 23 ADRs reported and assessed, the age group of 31- 45 was the highest with 26.08% of ADRs being 

female and 17.39 % being males reason, might be social habits at an early age. 

Affected organs by ADRs: 

S.no Organ systems involved  Number. of ADRs (N=23) 

1. CNS 4(17.39%) 

2. Integumentary  4(17.39%) 

3. GIT  6(26.09%) 

4. Hematology  5(21.74%) 

5. Musculoskeletal system  2(8.72%) 

6. Eyes  1(4.34%) 

7. Respiratory  1(4.34%) 

 

The most common organ systems encountered by ADRs were found to be the gastrointestinal system (26.09%) 

and hematology (21.74%) which might be the reason due to common ADRs like cough, oral lesions, and 

pancytopenia which was depicted in (Table-2). 

Assessment of ADRs by WHO and Hartwig severity scale: 

S.NO WHO Number. of ADRs(N=23) 

1. Certain  0(0) 

2. Probable/likely 7(30.44%) 

3. Possible  16(69.56%) 

4. Unlikely  0(0) 

5. Unclassified/conditional 0(0) 

6. Unassessable/unclassifiable 0(0) 

S.no Hartwig severity   Number. of ADRs(N=23) 

1. Mild  9(39.13%) 

2. Moderate 14(60.87%) 

3. Severe  0(0) 

 

To strengthen and further emphasize the validity of the findings of the study, causality assessment was done 

using the WHO-UMC causality assessment scale. Out of 23 ADRs reported, 69.56% were possible and 

30.44% were probable [Table-3]. None of the reactions was categorized into certain as rechallenging of the 

drugs was not attempted in any patient as it may worsen the patient’s condition. 

 

S.NO AGE MALE FEMALE 

1. 16-30 1(4.34%) 4(17.39%) 

2. 31-45 4(17.39%) 6(26.08%) 

3. 46-60 3(13.05%) 5(21.75%) 
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The severity assessment was done by using Hartwig's severity assessment scale. According to this ADR 

severity assessment scale, the level of severity of ADR is classified on a scale ranging from 1 to 7. Level 1 

and 2 indicates mild, level 3, 4(a), and 4(b) are moderate and level 5, 6, and 7 are severe. On the evaluation 

of the severity of ADRs by Hartwig's severity assessment scale, it was evident that most of the ADRs reported 

in the study were of mild severity (60.87%) followed by moderate (39.13%). similar findings were reported 

in Patidar et al.,   
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Seriousness, outcome, and management of ADRs:  

S.no Seriousness Number. of ADRs(N=23) 

1. Not serious 7(30.4%) 

2. Death  0(0) 

3. Congenital – anomaly  0(0) 

4. Life-threatening  1(4.34%) 

5. Disability  0(0) 

6. Hospitalization\prolonged 11(47.83%) 

7. Other medically important 4(17.39%) 

S.no Outcomes Number. of ADRs(N=23) 

1. Fatal 0(0) 

2. Not recovered 0(0) 

3. Recovering  6(26.08%) 

4. Recovered  6(73.92%) 

5. Recovered with squeal 0(0) 

S.no Management Number. of ADRs(N=23) 

1. Stopped the medication 0(0) 

2. Continue the same 4(17.39%) 

3. Added another drug to treat 

ADR 

16(69.57%) 

4. Reduce the dose 0(0) 

5. Substituted another drug 3(13.04) 

 

Adrs due to ART drugs: 

ANTI – 

RETROVIRAL 

DRUGS  

ADR NUMBER.OF ADRs ( N=23) 

ZLN  Paraesthesia (3) 

Shortness of breath 

Melanonychia  

Skin pigmentation (2)  

Anemia 

Pancytopenia (2) 

10 (43.48%) 

ZLE Hepatotoxicity 1(4.35%) 

TLE Loss of appetite (2) 

Anemia (2) 

Severe muscle wasting (2) 

Jaundice  

Blurred vision  

Reeling sensation   

9(39.13%) 

Nevirapine  Oral lesions  

Rashes  

2(8.69%) 

Isoniazid and 

pyrazinamide  

Diarrhea  1(4.35%) 

The most common antiretroviral drugs that are encountered by ADR are the ZLN regimen (43.48%) i.e., 

paresthesia, skin pigmentation, and pancytopenia, and followed by TLE regimen (39.13%) i.e., loss of appetite 

and anemia 
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CONCLUSION: 

Underreporting is a major limitation of the spontaneous reporting system in Pharmacovigilance and should 

take care of while analyzing the data. Since only one hospital data was taken into consideration and the results 

may not apply to the general population. But definitely, healthcare providers should be enlightened with the 

present data. 

 

By observing the results of this study, it indicates the baseline information on the incidence and pattern of 

ADRs and their distribution among the various age groups, gender, organ systems affected, and a therapeutic 

class of drugs. This study suggests that there is a need for spontaneous ADR reporting from all the departments 

for monitoring and assessment of ADRs. As ADRs are an important cause of morbidity and mortality which 

imparts a negative impact on the treatment and exerts a greater economic burden on the patients when it results 

in hospitalization or other comorbidities. 

 

We conclude that monitoring ADRs is an ongoing, ceaseless, and continuing process. Imparting knowledge 

and awareness on ADR reporting among health care professionals will improve the reporting rates of 

reactions. Careful consideration involved in planning and monitoring of drug therapy will improve drug safety 

and rational use of drugs thereby it will lead to the prevention of ADRs. 
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