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Abstract: In addition to intervening the targeted diseases that were diagnosed by the clinicians, medical treatment 
could exert some other positive or negative effects on patients. It is necessary to initiate a sub-discipline to spe-
cially explore the additional effects caused by medical treatment. Therefore, we initiated the following proposals: i) 
treatment-involved effect (TIE) is defined as the other positive or negative effects caused by medical treatment in 
addition to treating targeted diseases, while ii) treatment-involved medicine (TIM) is defined as the corresponding 
medical sub-discipline to explore TIEs. In addition, we gave a checklist of TIEs to systematically evaluate the TIM. We 
believed that TIM will not only contribute to identifying the negative effects of treatment, but also may identify new 
methods of treatment, thereby enabling clinical medicine to reach higher levels of effectiveness.
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Introduction 

“Treatment” is defined as the attempted reme-
diation of a health problem in patients, usually 
following suspected or definite diagnosis by cli-
nicians. In addition to providing interventions 
for these clinician-diagnosed diseases, medi-
cal treatments may also exert positive, nega-
tive, or other effects on patients. While explor-
ing these effects is important, so far there is no 
specific medical field to elaborate the addition-
al effects caused by medical treatments. In this 
study, we proposed the formation of treatment-
involved effect (TIE) and treatment-involved 
medicine (TIM) disciplines. Furthermore, we 
provided a checklist for TIEs to systematically 
evaluate TIM.

Materials and methods 

Definitions of TIE and TIM

This article includes the following proposals: i) 
TIE is defined as the other positive or negative 
effects caused by medical treatment in addi-
tion to treating targeted diseases, while ii) TIM 
is defined as the corresponding medical sub-
discipline to explore TIEs.

TIM research strategy

The TIM research strategy is based on a check-
list of TIEs, which primarily consists of six 
sections.

Results

TIEs were divided into the following classifica-
tions: i) side effects; ii) complications; iii) posi-
tive and negative effects on other known and 
unknown existing diseases; iv) potential or long-
term effects on the human immune system, 
chromosomal, genome or other respects; and 
v) effects on cost-effectiveness, psychology, 
sociology, psychology, economics, ethics, and 
other respects. Furthermore, a checklist based 
on these factors was included in order to sys-
tematically evaluate TIMs (Table 1).

Discussion

In current clinical practice, clinicians primarily 
pay attention to the effects of medical treat-
ment on the targeted diseases and complica-
tions and side effects, and are less concerned 
about the other effects described previously.
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Although the aim of treatment is usually to cure 
or improve a targeted disease, treatments can 
affect the whole body. Therefore, a treatment 
has potential, unexpected, and long-term 
effects. For example, thalidomide has been 
used to treat nausea and alleviate morning 
sickness in pregnant women. After the drug 
was used in Germany, it was confirmed to 
cause phocomelia in infants [1-3]. The negative 
effects of thalidomide led to the development 
of more structured drug regulations and control 
over drug use and development.

Medical therapy may also have disadvanta-
geous effects on other existing diseases. For 
example, oral isoniazid for treatment of tuber-
culosis might exacerbate chronic active hepati-
tis [4-6], and perioperative blood transfusion 
has been shown to increase the risk of tumor 
recurrence [7, 8].

In addition, medical treatments may also exert 
positive effects on other complicated diseases. 
Some cases are common, but easily over-
looked. For example, antibiotic use for treat-
ment of Helicobacter pylori infections may 
improve periodontitis in patients [9-11].

Interestingly, some anti-arrhythmia drugs may 
cause onset of new arrhythmias [12-14]. 
However, there have also been unexpected 
effects, such as gastric bypass surgery for 
treatment of type II diabetes. This discovery 
was accidental. Gastric bypass surgery was 
originally used for treatment of obesity in clini-
cal practice [15-17]. However, clinical findings 
revealed that some obese patients complicat-
ed with diabetes mellitus II improved signifi-
cantly, and could be maintained on reduced 
amounts of insulin [18-21]. The International 
Diabetes Federation and European Diabetes 
Research Council have approved the use of 
gastric bypass surgery for treatment of type II 
diabetes. In 2009, the American Diabetes 
Association also recommended this as a con-

ventional treatment for type II diabetes. Another 
well-known example is the discovery of silde-
nafil (sold as Viagra and other trade names). 
The original aim of the drug clinical trials was to 
develop a new treatment against hypertension; 
however, sildenafil has also been confirmed to 
treat erectile dysfunction. It has become a pri-
mary medication for erectile dysfunction 
[22-26].

In addition, the effects of medical treatment on 
sociology, psychology, economics, ethics, and 
other aspects should not be ignored. The tech-
nological revolution led to advances in medical 
technology, medical treatment has become 
more diversified, complex, and intelligent. 
Medical treatments have increased life expec-
tancy; however, these advances have also 
resulted in increased need for significant 
resources and in emergence of social and other 
problems. In recent years, a number of contro-
versial new medical technologies such as clon-
ing, euthanasia, and organ transplantation 
have emerged. Their impacts on social cus-
toms, psychology, economics, ethics, and other 
aspects require further identification and 
exploration.

Thus, not only should we pay attention to the 
treatment of the targeted diseases, but also 
should we concern about TIEs. It is necessary 
and important to put forward a new medical 
sub-discipline, TIM, for the comprehensive eval-
uation of medical treatment. In future, scholars 
should focus on and systematically explore TIM 
in collaboration with multiple disciplines and 
perspectives, on the basis of evidence-based 
medicine. This article provides a preliminary 
checklist of TIEs to systematically evaluate TIM. 
However, further executable checklist proto-
cols should be developed in order to implement 
TIM research strategies. We believed that TIM 
will not only contribute to identifying the nega-
tive effects of treatment, but also may identify 
new methods of treatment, thereby enabling 

Table 1. Treatment-involved Effects Checklist
Section/Topic Checklist Item Report
Side effects Morbidity, mortality, and other adverse risks caused by treatment

Complications Foreseen, common, and rare complications caused by treatment

Positive effects on other diseases Other known and unknown existing diseases 

Negative effects on other diseases Other known and unknown existing diseases

Potential or long-term effects Human immune system, chromosomal, genome, and other effects 

Other effects Cost-effectiveness, psychology, sociology, praxiology, economics, ethics, and other effects
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clinical medicine to reach higher levels of 
effectiveness.

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Changtai Zhu, De- 
partment of Transfusion Medicine, The Sixth Peo- 
ple’s Hospital Affiliated to Shanghai Jiao Tong 
University, 600 Yishan Rd, Shanghai 200233, 
People’s Republic of China. Tel: +86-21-38597710; 
Fax: +86-21-38597710; E-mail: zct101@163.com; 
Dr. Yongning Sun, Department of Traditional Chinese 
Medicine, The Sixth People’s Hospital Affiliated to 
Shanghai Jiao Tong University, 600 Yishan Rd, 
Shanghai 200233, People’s Republic of China. Tel: 
+86-21-38597799; Fax: +86-21-38597799; E-mail: 
ynsun2002@126.com

References

[1] Taussig HB. Phocomelia and thalidomide. Am J 
Obstet Gynecol 1962; 84: 979.

[2] Taussig HB. A study of the German outbreak of 
phocomelia. The thalidomide syndrome. JAMA 
1962; 180: 1106-1114.

[3] Taussig HB. Thalidomide and phocomelia. 
Pediatrics 1962; 30: 654-659.

[4] Nguyen MH, Garcia G. Does isoniazid cause 
more serious hepatotoxicity in hepatitis B virus 
carriers? Am J Gastroenterol 2002; 97: 1092-
1093.

[5] Sadaphal P, Astemborski J, Graham NM, 
Sheely L, Bonds M, Madison A, Vlahov D, 
Thomas DL, Sterling TR. Isoniazid preventive 
therapy, hepatitis C virus infection, and hepa-
totoxicity among injection drug users infected 
with Mycobacterium tuberculosis. Clin Infect 
Dis 2001; 33: 1687-1691.

[6] Wu JC, Lee SD, Yeh PF, Chan CY, Wang YJ, 
Huang YS, Tsai YT, Lee PY, Ting LP, Lo KJ. 
Isoniazid-rifampin-induced hepatitis in hepati-
tis B carriers. Gastroenterology 1990; 98: 502-
504.

[7] Blumberg N, Heal JM. Perioperative blood 
transfusion and solid tumor recurrence--a re-
view. Cancer Invest 1987; 5: 615-625.

[8] van Aken WG. Does perioperative blood trans-
fusion promote tumor growth? Transfus Med 
Rev 1989; 3: 243-252.

[9] Badea ME. Is there any relationship between 
periodontitis and Helicobacter pylori infection? 
Rom J Gastroenterol 2002; 11: 81-82.

[10] Gebara EC, Pannuti C, Faria CM, Chehter L, 
Mayer MP, Lima LA. Prevalence of Helicobacter 
pylori detected by polymerase chain reaction 
in the oral cavity of periodontitis patients. Oral 
Microbiol Immunol 2004; 19: 277-280.

[11] Umeda M, Kobayashi H, Takeuchi Y, Hayashi J, 
Morotome-Hayashi Y, Yano K, Aoki A, Ohkusa T, 
Ishikawa I. High prevalence of Helicobacter py-
lori detected by PCR in the oral cavities of peri-
odontitis patients. J Periodontol 2003; 74: 
129-134.

[12] Keren A, Tzivoni D, Gottlieb S, Benhorin J, 
Stern S. Atypical ventricular tachycardia (tors-
ade de pointes) induced by amiodarone: ar-
rhythmia previously induced by quinidine and 
disopyramide. Chest 1982; 81: 384-386.

[13] Pinter A, Zamolyi K, Szekely A, Preda I. 
[Amiodarone-induced hyperthyroidism causing 
progression of arrhythmia]. Orv Hetil 1994; 
135: 1535-1538.

[14] Sun JP. [Severe arrhythmia induced by amioda-
rone: review of 11 cases]. Zhonghua Xin Xue 
Guan Bing Za Zhi 1985; 13: 21-23.

[15] Schrumpf E, Giercksky KE, Nygaard K, Fausa 
O. Gastrin secretion before and after gastric 
bypass surgery for morbid obesity. Scand J 
Gastroenterol 1981; 16: 721-725.

[16] Hackleman KT, Williams GR. Gastric bypass 
surgery for morbid obesity: bibliography and 
citation analysis. J Okla State Med Assoc 
1980; 73: 180-181.

[17] Rubenstein RB, Fischer MG. Surgery for mor-
bid obesity. Comparison of jejunoileal and gas-
tric bypass. N Y State J Med 1979; 79: 1227-
1229.

[18] Cohen RV, Pinheiro JC, Schiavon CA, Salles JE, 
Wajchenberg BL, Cummings DE. Effects of gas-
tric bypass surgery in patients with type 2 dia-
betes and only mild obesity. Diabetes Care 
2012; 35: 1420-1428.

[19] Cummings DE, Cohen RV. Response to 
Comment on: Cohen et al. Effects of gastric by-
pass surgery in patients with type 2 diabetes 
and only mild obesity. Diabetes Care 2012; 35: 
1420-1428. 

[20] Hall TC, Pellen MG, Sedman PC, Jain PK. 
Preoperative factors predicting remission of 
type 2 diabetes mellitus after Roux-en-Y gas-
tric bypass surgery for obesity. Obes Surg 
2011; 20: 1245-1250.

[21] Monte SV, Caruana JA, Ghanim H, Sia CL, 
Korzeniewski K, Schentag JJ, Dandona P. 
Reduction in endotoxemia, oxidative and in-
flammatory stress, and insulin resistance after 
Roux-en-Y gastric bypass surgery in patients 
with morbid obesity and type 2 diabetes melli-
tus. Surgery 2008; 151: 587-593.

[22] Nurnberg HG, Hensley PL, Lauriello J, Parker 
LM, Keith SJ. Sildenafil for women patients 
with antidepressant-induced sexual dysfunc-
tion. Psychiatr Serv 1999; 50: 1076-1078.

[23] Gupta S, Droney T, Masand P, Ashton AK. SSRI-
induced sexual dysfunction treated with silde-
nafil. Depress Anxiety 1999; 9: 180-182.



Proposal to initiate treatment-involved medicine

8886 Int J Clin Exp Med 2016;9(6):8883-8886

[24] Shen WW, Urosevich Z, Clayton DO. Sildenafil 
in the treatment of female sexual dysfunction 
induced by selective serotonin reuptake inhibi-
tors. J Reprod Med 1999; 44: 535-542.

[25] Ashton AK, Bennett RG. Sildenafil treatment of 
serotonin reuptake inhibitor-induced sexual 
dysfunction. J Clin Psychiatry 1999; 60: 194-
195.

[26] Nurnberg HG, Lauriello J, Hensley PL, Parker 
LM, Keith SJ. Sildenafil for iatrogenic seroto-
nergic antidepressant medication-induced 
sexual dysfunction in 4 patients. J Clin 
Psychiatry 1999; 60: 33-35.


