
2022, 5(1), 15-20 
ISSN: 2516-1865 

 

 15  
 

International Journal  
of Medical Frontiers 

         

 
 
 
 
 
 
 
 
 
 
 

 

https://ijmf.damray.com 

 
DOI: 10.26855/ijmf.2022.10.003 
Received: August 8, 2022 
Accepted: September 12, 2022 
Published: October 24, 2022 
Copyright: ©2022 Shuzhi Xue, et al. 
This is an open access article distri-
buted under the terms of the Crea-
tive Commons Attribution License, 
which permits unrestricted use, dis-
tribution, and reproduction in any 
medium, provided the original au-
thor and source are credited. 

  Construction of Information 
Management System for Adverse 
Reactions of Chemotherapy Drugs 

Shuzhi Xue*, Li He, Min Zhang 

Department of Oncology, Shaanxi Provincial People's Hospital, Xi'an City, Shaanxi 
Province, China. 
 
 
Abstract 
In order to promote the monitoring of adverse reactions of chemotherapy drugs 
and provide a reference for ensuring the rational application of chemotherapy 
drugs, this paper designs an information management system for adverse reac-
tions of chemotherapy drugs based on the hospital information management sys-
tem and clinical inspection information system. Monitoring warning, statistical 
analysis as the main function of chemotherapy drug hematological adverse reac-
tion monitoring software, and the implementation of hematological adverse reac-
tion monitoring function of commonly used lung cancer chemotherapy drugs. 
Successfully correlated patient medication information with test data, realized 
the monitoring of hematological adverse reactions and the warning of serious 
adverse reactions, and played an active role in ensuring patient medication safe-
ty, promoting the rational application of chemotherapy drugs, and further eva-
luating the safety of new chemotherapy drugs.  
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1. Introduction 

Chemotherapy is the first choice for anti-tumor medical treatment. While acting on tumor tissue, it can also cause 
adverse effects on normal tissues and cells, resulting in adverse reactions to chemotherapy. Chemical adverse 
reactions will reduce the treatment tolerance and quality of life of cancer patients, increase the readmission rate and 
hospitalization costs of patients, and increase the burden on patients [1]. With the increasing popularity of 
day-to-day chemotherapy, the occurrence of adverse reactions to chemotherapy in cancer patients after discharge 
has also become increasingly prominent. Studies have shown that 28% to 80% of patients with adverse reactions to 
chemotherapy can be prevented in advance. For the adverse reactions of chemotherapy patients at home and abroad, 
a remote symptom management system, an adverse reaction monitoring system, and a comprehensive symptom 
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scoring system have been constructed to identify, monitor, warn and intervene in adverse reactions. At present, early 
warning has been widely used in agricultural production, social security, finance, medical care and other fields. 
With the continuous development of Internet technology, the early warning system led by "Internet +" is playing an 
increasingly important role in the medical field. As a monitoring, identification and analysis tool, the chemotherapy 
adverse reaction early warning system assumes the dual role of providing chemotherapy-related knowledge for 
tumor patients and providing symptom warning for medical staff [2]. The timeliness of care services, so as to realize 
the whole process management of chemotherapy adverse reactions of tumor patients. 

2. Software Design 
2.1. Monitoring drug selection 

Taking lung tumors as an example, chemotherapy drugs for lung cancer generally include: cytotoxic drugs, an-
timetabolites, targeted drugs, anti-tumor Chinese patent medicines, etc. The first two drugs have strong myelo-
suppressive effects. In addition, the preclinical research of new drugs has limitations, such as the narrow range of 
subjects, the small number of subjects, and the short observation time. The post-marketing monitoring is not only to 
further investigate the efficacy, but also to detect adverse drug reactions. Monitor. Therefore, the author mainly 
selects commonly used chemotherapy drugs for lung cancer as monitoring drugs, mainly new drugs that have been 
on the market within 5 years, excluding targeted drugs and anti-tumor Chinese patent medicines. 

2.2. Monitoring objects and basic information content 
Inpatient chemotherapy patients who have used the monitored drugs are listed as monitoring objects, and their 

basic information is imported by the HIS system, including: patient name, age, gender, ward, hospital number, 
disease diagnosis, admission date. The chemotherapy drug information includes: chemotherapy date, chemotherapy 
drug name, dose [3]. 

2.3. Monitoring indicators 

Since the item "bleeding" is a clinical symptom and cannot be quantified by laboratory indicators, hemoglobin, 
white blood cells and platelets were selected as monitoring indicators. The routine blood test data (including the test 
data of the outpatient clinic) within 30 days after the first dose of each chemotherapy cycle of the monitored patients 
were entered, and the adverse reactions were graded according to the World Health Organization (WHO) standard. 
WHO evaluates myelosuppression according to 4 aspects, with specific grading standards (Table 1). 

2.4. Design Process 

The data of this software comes from the HIS system and the LIS system, and the specific design process (Figure 1). 

3. Software function realization 
The software has been continuously improved and debugged since its use. At present, the software basically has 

the functions of collecting and querying, monitoring and warning, and statistical analysis. 

3.1. Collection query function 
Regularly download data from the HIS system and LIS system, establish a database of patients' basic information, 

medication information and hematology test data, and classify the collected adverse drug reactions to achieve 
networked collection of adverse drug reactions. Through this software, you can query [4]: (1) Take the patient as the 
retrieval condition, query the patient's use of chemotherapy drugs, the occurrence of hematological adverse reac-
tions of the current and previous chemotherapy drugs; (2) Take the drug name as the retrieval condition, query the 
use of chemotherapy drugs. The occurrence of hematological adverse reactions after taking the drug; (3) The fre-
quency and degree of hematological adverse reactions occurred in this period of time were inquired with time as the 
retrieval condition. A total of 6 259 cases of chemotherapy have been collected so far, involving 10 varieties of 
drugs, 7 851 cases of adverse drug reactions and 886 cases of serious adverse reactions (grade III to IV reactions). 
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3.2. Monitoring and warning function 

Set a warning (shown in red) for the records of serious adverse reactions. If you select a certain chemotherapy 
date and a certain drug as the search criteria, the system will list the hematological monitoring data of all patients 
who used the drug on that day, and the adverse reaction is Ⅲ. Records  of ~IV degrees are given a red alert. For 
example, one patient who received gemcitabine (trade name: Jianze) for chemotherapy on a certain day developed 
Ⅲ degree hemoglobin reduction and 1 patient developed Ⅲ degree thrombocytopenia, which can remind clinicians 
to pay attention and take timely measures to treat patients. 

Table 1. WHO myelosuppression grading criteria 

index 0 degree I degree II degree III degree IV degree 

decreased hemoglobin/g·L-1 ≥110 95~109 80~94 65~79 <65 

Leukopenia(109indivual/L) ≥4.0 3.0~3.9 2.0~2.9 1.0~1.9 <1.0 

Thrombocytopenia(109indivual/L) ≥100 75~99 50~74 25~49 <25 

bleeding none petechiae mild blood loss significant blood loss severe blood loss 
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Figure 1. Design flow of chemotherapy drug blood adverse reaction monitoring system. 

3.3. Statistical analysis function 

This software realizes the safety evaluation of chemotherapeutic drugs through the statistical processing of data. 
Specifically, it includes: (1) the incidence of adverse drug reactions and serious adverse reactions in a certain period 
of time; (2) the incidence of adverse drug reactions and serious adverse reactions of a certain ward; (3) adverse drug 
reactions and serious adverse reactions in a certain ward the incidence of the reaction. The formula for calculating 
the incidence rate is: the incidence of adverse drug reactions (%) = the number of adverse reactions of grade I to IV 
/ the number of adverse reactions of grade 0 to IV [5]; the incidence of serious adverse reactions (%) = the number of 
adverse reactions of grade III to IV / Cases of grade I-IV adverse reactions. When it is found that the incidence of 
adverse drug reactions is abnormally increased, the cause can be investigated immediately, and whether it is the 
drug factor or the patient and other factors can be analyzed, which is conducive to timely detection of problems and 
prevention of "drug injury" events. 
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4. Realization of information management system for adverse reactions of chemotherapy drugs 
4.1. Early warning assessment of adverse reactions of chemotherapy 

Once a patient has an adverse reaction to chemotherapy, the problem can be identified and analyzed as soon as 
possible, so that the maximum effect of the early warning software or system can be better played. Kearney et al in 
the United Kingdom developed a mobile phone-based remote symptom management system (ASyMS) to evaluate 
six common chemotherapy adverse reactions in cancer chemotherapy patients, including nausea, vomiting, fatigue, 
mucositis, hand-foot syndrome and diarrhea. The occurrence, severity, etc., are evaluated through the question-
naires in the system to evaluate the symptoms of chemotherapy adverse reactions and early warning software. 
Among them, the Common Terminology Criteria for Adverse Events (CTCAE2.0) is used to classify adverse 
reactions, and the symptom assessment scale is used to evaluate the adverse reactions of chemotherapy. The scale 
includes 24 items, and the evaluation of adverse reactions to chemotherapy is more comprehensive. The Cronbach's 
alpha coefficient of this scale is 0.82. At the same time, a software evaluation questionnaire for the early warning of 
chemotherapy adverse reactions was prepared to evaluate the software [6]. The questionnaire has a total of 13 
questions, including 12 multiple-choice questions and 1 open-ended question. The multiple-choice questions are 
answered with "yes" and "no". Validity is good. Although the system can assess the symptoms and grades of 
chemotherapy adverse reactions through questionnaires, it cannot measure the impact of these symptoms on pa-
tients' quality of life and patients' self-management behaviors. However, if the system is used to intervene, the 
nursing staff will not be able to know whether the patient's self-management ability and quality of life have im-
proved. Therefore, the monitoring and evaluation of the patient's self-management ability and quality of life can be 
appropriately increased to make the system more comprehensive and more comprehensive. Efficient. The study by 
Innominato et al. used the Internet platform and actigraphy to transmit the rest and activity status of chemotherapy 
patients at home to the server, using the MD Anderson Symptom Inventory (MDASI) and the Whole Systems 
Demonstrato Service User The Technology Acceptability Questionnaire (SUTAQ) was used to evaluate the 
symptoms of chemotherapy adverse reactions and the impact of daily activities, and the system software to evaluate 
experience and satisfaction. The evaluation tool adopted by the model is relatively simple. The actigraph is used to 
record the daily activities of the patient, and the data can be obtained objectively and timely. However, the recorder 
is only limited to real-time transmission of the patient's own current condition. The nurse can only support and 
intervene in the current condition, but cannot prevent the patient. Potential adverse reactions. 

4.2. Early warning implementation of adverse reactions of chemotherapy 

After the early warning evaluation process, the system automatically identifies the relevant data and information 
of the patient, and according to the early warning value of adverse reactions, gives corresponding level reminders 
and alarms to the medical staff. Risk model calculations are built into the remote symptom management system in 
Cowie et al. to generate a one-level alert upon receipt of any patient-reported symptoms. Among them, mild or 
moderate symptoms and severe symptoms are set as yellow alarms and red alarms respectively. For yellow alarms, 
nurses need to respond within 4 hours of receiving the alarm, while for red alarms, they need to respond within 30 
minutes of receiving the alarm and intervention. The color of the alarm and the number and method of reminders are 
different in different studies [7]. Breen et al. developed a tablet-based patient remote intervention and symptom 
management system (the Patient Remote Intervention and Symptom Management System, PRISMS) to build a 
patient remote intervention and management system. 9 kinds of chemotherapy adverse reactions, including vo-
miting, bone marrow suppression, daily living ability, psychological status and self-care ability were monitored. 
The system uses all the symptoms and related information of the patient, adopts the cumulative and abnormal 
monitoring control chart method, and uses different moving averages (mild, moderate and severe) for the patient's 9 
kinds of chemotherapy adverse reactions to determine the abnormal symptom high value of each symptom. Thereby 
giving an early warning of symptoms. Alarm setting, life-threatening or urgent problems need to be solved within 15 
minutes, moderate/non-life-threatening problems need to be solved within 8 hours, and dual early warning by mo-
bile phone and email. Most of the early warning models have early warning recognition and reminders, but the 
forms are different, but the general meaning is to prompt the nursing staff to pay attention to the current situation of 
the patient and take timely measures. Regarding the evaluation tools in this area, there is still a lack of such research 
reports at home and abroad, but most of the studies propose the establishment of a theory-based evaluation model 
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questionnaire, and the alarm values and standards of real-time alarms in most early warning systems lack uniformity. 
It is very easy to affect the promotion of the system. 

4.3. Monitoring of adverse reactions of chemotherapy 

Remote early warning monitoring is actually a process of real-time exchange of physiological or symptom data 
between patients and medical staff in hospitals or treatment institutions. Different adverse reactions have different 
manifestations [8]. Ameringer et al. used computer symptom software to monitor the symptoms of young and 
middle-aged and children with cancer patients. They used graphic imaging, symptom visualization image analysis 
and content analysis to explore the obtained symptom data information and analyze them. The symptoms and 
symptom clusters experienced, the development and change trend of symptoms can be obtained, and the aggrega-
tion of symptoms in a certain time or space can be found in time, so as to continuously monitor patients with the 
same disease. However, the software cannot automatically summarize adverse reaction symptom groups, and re-
quires manual analysis and identification, which is prone to statistical data errors or increased workload for nursing 
staff. When adverse reactions increase in some patients, the activity decreases, while Soto-Perez-De-Celis and 
others use intelligent monitoring pedometers to monitor the number of steps of patients for real-time early warning 
of adverse reactions to chemotherapy. The number of steps at baseline is compared with the number of steps of 
patients after chemotherapy. When the number of steps of patients after chemotherapy is lower than 15% of the 
number of steps at baseline, the system will automatically warn to prevent cancer patients from terminating che-
motherapy due to adverse reactions to chemotherapy, thereby reducing further tumor progression.  

4.4. Management of chemotherapy adverse reactions and patient self-management 
By identifying the dynamic characteristics of chemotherapy adverse reactions in tumor patients, symptom 

management can be effectively carried out and targeted interventions can be proposed for patients at different 
chemotherapy stages. Singapore Chan et al. used the Symptom Care and Management System (SCMS) to manage 
and monitor 5 common adverse reactions of chemotherapy in patients with chemotherapy at home, including fever, 
oral ulcers, nausea, vomiting, fatigue and diarrhea. This system has 3 modules: patient self-management module, 
vital signs and symptoms problem module, video module. In the extended video module of the system, nurses can 
conduct remote consultation with patients through video, and decide whether multidisciplinary consultation and 
nursing intervention are needed according to the patient's condition [9]. Compared with this system, the remote 
intervention and symptom management system of Breen et al. is special in that it can draw a graph of the adverse 
reactions of patients' chemotherapy according to time, and provide a systematic and evidence-based structured 
nursing intervention strategy customized for individual cases, including 6 face-to-face sessions. Or telephone in-
tervention. One-to-one 50-minute nursing intervention was implemented 1 day before the first chemotherapy, in-
cluding operation training of remote monitoring system, assessment of adverse reactions and needs of chemothe-
rapy, evidence-based self-management methods, and counseling. Among them, self-care counseling mainly how to 
communicate adverse reactions with the treatment team, how to identify potential problems with self-care, and 
develop a problem-solving plan. On the first day of chemotherapy, a 15-minute one-to-one system use and 
self-assessment training was conducted, which mainly answered the questions of patients in using the system, and 
gave on-site guidance on how to use the function of the early warning system in the mobile phone to conduct current 
self-care assessment. On the 2nd to 3rd day after chemotherapy, the intervention was conducted through a 
15-minute system phone or video phone, mainly including the patient's treatment experience, adverse reactions, and 
supporting nursing guidance strategies according to the system filling. On the 2nd, 3rd, and 4th cycles of chemo-
therapy, the system continued to be used for telephone or video telephone intervention on the 2nd to 3rd days, and 
the alarm was confirmed or the authenticity of the adverse reaction was filled in. 

5. Conclusion 
With the vigorous promotion of the day-time chemotherapy ward model and the growing demand for cancer 

patients' treatment services, the combination of "Internet +" technology and early warning of adverse reactions to 
chemotherapy has become inevitable. Although the application of the early warning model of chemotherapy ad-
verse reactions in the field of tumor care is still in its infancy, the early warning model can achieve the effect of 
enhancing patients' treatment compliance, improving patients' self-management ability and quality of life through 
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real-time interaction. The early warning model realizes the extension of nursing service to a certain extent, and 
also reflects the implementation of the national policy to promote the reform and development of the nursing ser-
vice industry. It can enable medical staff to transfer the guidance of chemotherapy complications from offline to 
online, and can provide timely and professional guidance to patients undergoing chemotherapy, so that patients 
can receive real-time and efficient medical services. 

References 
[1] Yong M A, Jian-Jun H E, Liu B , et al. Construction and Application of Adverse Drug Reaction Evaluation Standard System in 

Our Hospital [J]. China Health Industry, 2017. 
[2] Huang H F, Hui-Min L U, Deng Y , et al. Construction of Integrated Management and Application System of Information Data 

of Chinese Medicine at the Grass-roots Level-Take the Chinese Patent Medical Product Database As An Example [J]. Guiding 
Journal of Traditional Chinese Medicine and Pharmacy, 2018. 

[3] Yang L, Piaoping H U, Chenggao W U, et al. Construction of intelligent path for adverse transfusion reactions and its clinical 
application [J]. Chinese Journal of Blood Transfusion, 2017. 

[4] Meijuan X U, Lin H, Jianwen Y E, et al. Analysis and prevention cure monitoring of intravenous chemotherapy for adverse 
drug reactions [J]. China Medical Herald, 2016. 

[5] Leo M, Cini E, Pugi A, et al. GRP-188 Under-Reporting of Adverse Drug Reactions in the Hospital Setting: An Estimate Based 
on the Analysis of Hospital Discharge Records [J]. European Journal of Hospital Pharmacy Science & Practice, 2013, 20(Suppl 
1):A67.3-A68. 

[6] Shuai L I, Chen R L. Adverse Reactions and Pharmaceutical Care of First Line Chemotherapy of Lung Cancer [J]. Drug Eval-
uation, 2017. 

[7] Kazuhiro T, Toshifumi O. Management of elderly patients with bone and soft tissue sarcomas: JCOG Bone and Soft Tissue 
Tumor Study Group [J]. Japanese Journal of Clinical Oncology, 2022(6):6. 

[8] Yan-Gui X U, Pharmacy D O. Research progress on therapy for extravasation due to chemotherapy drugs for cancer [J]. Ad-
verse Drug Reactions Journal, 2013, 15(6):346-349. 

[9] Demuth D C, CR Müntener, Althaus F R. CliniPharm: an information system for the pharmacotherapy of horses [J]. Der Prak-
tische Tierarzt, 2009, 90(8):732-739. 

 


