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Abstract 

Purpose: The rate of gastrointestinal adenomatous polyps, often regarded as precancerous lesions, 
developing into cancer is 40 – 70 %. Endoscopic resection has been the preferred method for treating 
gastric polyps since the late 1960s. Surgical removal of polyps continues to play an important role in the 
treatment of polyps; however, the efficacy of such treatment cannot be guaranteed, and polyps may 
recur. 
Case presentation: Here, we report a 44-year-old man suffering from gastrointestinal polyps who 
refused surgical treatment and instead was treated with traditional Chinese herbal medicine (TCHM) for 
approximately 1 year. The patient was diagnosed with “qi deficiency and dampness syndrome” based 
on traditional Chinese medicine theory and was treated with the TCHM “strengthen qi and remove 
dampness formula”, referred to as the shen-ling-bai-zhu powder/decoction. 
Conclusion: This case suggests that TCHM may play an important role in the treatment of 
gastrointestinal polyps. Relevant data are, however, limited and a randomized controlled trial is needed 
to confirm TCHM efficacy in a larger population. 
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INTRODUCTION 
 
Herpes simplex keratitis is one of the severest 
keratopathies with increasing incidence in recent 
years [1-3]. It refers to corneal inflammation 
caused by herpes simplex virus type I. Cellular 
and humoral immune responses are triggered on 
by infection with the virus. However, the virus 
ascends along the infected nerves and hides in 

trigeminal ganglion cells where conditions remain 
stable, and reactivate when the immune 
capability of the antibody decreases. Thus, this 
disease is associated with easy relapse. Clinical 
studies have found that without effective and 
timely treatment, herpes simplex keratitis may 
lead to increased recurrence or even risks of 
blindness [4–7]. Ganciclovir, a drug often used 
for the treatment of herpes simplex keratitis, 
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effectively inhibits virus growth, with satisfactory 
clinical outcomes. Modern Chinese medical 
research has revealed that although isatis root 
eye drop exerts obvious antiviral effect, it may 
stimulate burning and stinging pain sensations in 
patients, resulting in poor treatment compliance 
[8,9].  
 
Therefore, this study investigated the clinical 
efficacy and recurrence-preventing effect of 
combination of isatis root eye drops and 
ganciclovir eye drops in treating herpes simplex 
keratitis. 
 
METHODS 
 
General information 
 
Seventy-seven patients with herpes simplex 
keratitis in 81 eyes, who were admitted to our 
hospital between January 2018 and December 
2019, were chosen and randomized into three 
groups: control group (CTG), combination group 
(CBG) and atomization group (AG), with 27 
diseased eyes in each group. The patients 
comprised 43 males and 34 females aged 21-59 
years. No notable differences in general 
information were observed among the three 
groups (p > 0.05). 
 
Inclusion criteria 
 
Patients who met the clinical diagnostic criteria 
for herpes simplex keratitis, and patients with 
complete clinical medical records were included 
in this study. The research obtained the approval 
of the ethics committee of The General Hospital 
of Tianjin Medicine University, Tianjin, China 
(approval no. 20171163), and was carried in line 
with the Declaration of Helsinki (as revised in 
2013) [10]. The patients and their family 
members knew the purpose of the study, and 
they signed informed consent form. 
 
Exclusion criteria 
 
Patients with other eye diseases, patients who 
were allergic to the drugs used in the study, and 
those with cognitive disorders, were excluded 
from the study. Moreover, patients who were 
uncooperative during the study, those who took 
other anti-infective drugs within nearly one month 
prior to the study, and patients who were 
undergoing lactation or pregnancy, were 
excluded.  
 
Treatments 
 
Patients in CTG received ganciclovir eye drops 
(Hubei Everyday Bright Eyes Pharmaceutical Co. 

Ltd; specification: 8 mL; State Food and Drug 
Administration approval number: H20041429) at 
a dose of 1-2 drops 6 times daily. In CBG, 
patients were given isatis root eye drops 
(Chengdu Qingshan Likang Pharmaceutical Co. 
Ltd; specification: 8 mL; State Food and Drug 
Administration approval number: Z20090071) 
and ganciclovir eye drops alternately, 6 times 
daily, each at a dose of 1- 2 drops. In AG, the 
patients were treated with ganciclovir eye drops 
6 times a day, each at a dose of 1 - 2 drops. In 
addition, 30 mL of isatis root liquid medicine (4 
mL of isatis root eye drops + 26 mL of purified 
water) was subjected to ultrasonic atomization 
for 15 min, and applied once a day. 
 
Evaluation of treatment indices 
 
Treatment efficacy  
 
Patients were regarded as cured if the disease 
symptoms disappeared, with negative fluorescein 
staining, eyesight recovery and healed 
keratohelcosis. If the symptoms were relieved, 
and keratohelcosis was decreased, with 
decreased positive fluorescence staining range, 
the treatment was deemed to have improved the 
conditions of the patients. However, if the 
symptoms did not disappear, or if they were even 
worsened, the treatment was ineffective. Total 
treatment effectiveness (TE) was calculated as 
shown in Eq 1. 
 
TE (%) = (C + I) x 100 ………………. (1) 

          T    
 
where TE = total effectiveness; C = number of 
cured cases; I = number of improved cases; T = 
total number of patients. 
 
The eyesight and the length of ulcer in all 
patients were determined before and after 
treatment, and their duration of treatment and the 
incidence of adverse reactions after treatment 
were recorded. 
 
Symptom scores  
 
Based on the herpesvirus keratitis symptom 
assessment scale designed by our hospital, the 
severity of patients’ symptoms was classified as 
nil, mild, moderate or severe, and these were 
scored 0, 1 point, 2 points and 3 points, 
respectively.  
 
Follow-up  
 
The patients were followed up for one year after 
treatment in order to record recurrence of 
disease. 
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Statistical analysis 
 
The SPSS version 20.0 software was used for 
data processing, while GraphPad Prism 7 
(GraphPad Software, San Diego, USA) was used 
for preparation of graphics. Measurement data 
are expressed as mean ± standard deviation 
(SD), and were statistically analyzed using t-test. 
Enumeration data are expressed as numbers 
and percentages [n (%)], and were analyzed 
using chi squared (λ2) test and normality test. 
Differences were statistically significant at p < 
0.05. 
 
RESULTS 
 
Treatment effectiveness 
 
The total treatment effectiveness was markedly 
higher in CBG and AG than in CTG (ꭓ2 = 4.9644, 
6.8571, p = 0.026, 0.009; Table 1). 
 
Eyesight recovery/improvement 
 
There was marked improvement in eyesight in 
each of the three groups after treatment, with 
better eyesight in CBG and AG than in CTG (p < 
0.05; Figure 1). 

 
Figure 1: Comparison of eyesight amongst the 3 
groups. *P < 0.05, eyesight of the three groups before 
treatment vs eyesight of the three groups after 
treatment; **p < 0.001, eyesight of CBG after 
treatment vs eyesight of CTG after treatment; ***p < 
0.001, eyesight of AG after treatment vs eyesight of 
CTG after treatment 
 
Length of ulcer 
 
After treatment, ulcer length was decreased in  

each of the three groups, with shorter length of 
ulcer in CBG and AG than in CTG (p < 0.05), and 
shorter length of ulcer in AG than in CBG (p < 
0.05). These data are presented in Figure 2. 
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Figure 2: Comparison of the length of ulcer. *P < 0.05, 
length of ulcer in the three groups before treatment vs 
length of ulcer in the three groups after treatment; **p 
< 0.001, length of ulcer in CBG/AG after treatment vs 
length of ulcer in CTG after treatment; ***p < 0.001, 
length of ulcer in AG after treatment vs length of ulcer 
in CBG after treatment 
 
Duration of treatment  
 
The mean duration of treatment was shorter in 
CBG and AG than in CTG (p < 0.05). Moreover, 
CBG had shorter duration of treatment than AG 
(p > 0.05). These results are shown in Figure 3. 
 
Symptom scores 
 
Table 2 shows that there were decreases in 
symptom scores in the three groups after 
treatment (p < 0.05), but scores in CBG and AG 
were lower than score in CTG (p < 0.05). 
 
Incidence of adverse reactions 
 
As shown in Table 3, there were no marked 
differences in the incidence of adverse reactions 
among the three groups during the treatments (p 
> 0.05). 
 
Incidence of disease recurrence  
 
Recurrence incidence was lower in CBG and AG 
than in CTG (p < 0.05; Figure 4). 

 
   Table 1: Comparison of treatment effectiveness (%) 

 
Group Ineffective Improved Cured Total 

treatment 
effectiveness 

CTG  10 (37.04) 8 (29.63) 9 (33.33) 17 (62.96) 
CBG  3 (11.11) 9 (33.33) 15 (55.56) 24 (88.89) * 
AG  2 (7.41) 8 (29.63) 17 (62.96) 25 (92.59) * 

   *P < 0.05, compared with CTG. Values are presented as [n (%)] 
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Figure 3: Comparison of the duration of treatment 
amongst the 3 groups. *P < 0.05, duration of treatment 
in CTG vs duration of treatment in CBG/AG 
 
Table 2: Comparison of symptom scores (mean ± SD) 
 
Group Before 

treatment 
After 

treatment 
t P-

value 
CTG 
(n=27) 

10.02±1.35 5.47±0.89 14.6215 0.000 

CBG 
(n=27) 

9.98±1.44 3.41±0.73* 21.1455 0.000 

AG 
(n=27) 

10.01±1.33 3.38±0.75* 22.5625 0.000 

*P < 0.05 
 
Table 3: Comparison of the incidence of adverse 
reactions 
 
Variable CTG 

(n=27) 
CBG 

(n=27) 
AG 

(n=27) 
Ocular 
itching and 
burning 
sensation 

3 (11.11) 4 (14.81) 2 (7.41) 

Eye pain 3 (11.11) 2 (7.41) 3 (11.11) 
Total 
incidence of 
adverse 
reactions 

6 (22.22) 6 (22.22) 5 (18.52) 

 
Table 4: Comparison of recurrence incidence among 
the three groups [n (%)] 
 
Group No. of recurrence 

cases 
Recurrence 

CTG (n=27) 11 40.74%
CBG (n=27) 2 7.41%* 
AG (n=27) 1 3.70%**
*p < 0.05, recurrence in CTG vs recurrence in CBG; 
**p < 0.05, recurrence in CTG vs recurrence in AG.  
 
DISCUSSION 
 
Ultrasonic atomization destroys the tension and 
inertia on the surface of particle-free liquid 
medicine using ultrasonic wave. In this process, 
the liquid is reduced to less than 5-µm mist 
molecules which directly reach the lesions at 
enhanced drug concentrations, thereby reducing 
drug irritation, resulting in better therapeutic 
effect [11-14]. This method has been widely 

applied in the treatment of conjunctivitis, 
xerophthalmia and other eyelid diseases. Recent 
studies have found that isatis root exerted 
significant inhibitory effect on herpes simplex 
virus, and also enhanced the antibody function of 
tissue cells. The mechanism of its antiviral effect 
remains unclear, but its antiviral effect is caused 
by the synergistic action of multiple bioactive 
components. 
 
At present, the main objective in the treatment of 
herpes simplex keratitis is to inhibit virus growth 
and reduce corneal injuries caused by repeated 
inflammation. Ganciclovir eye drops, when used 
alone for treating herpes simplex keratitis, 
produces rapid efficacy but it hardly results in 
radical elimination of the virus. Worse still, long-
term repeated medication does not merely 
damage the cornea: it also results in gradual 
development of drug resistance, leading to 
increasing recurrence of disease and many 
adverse reactions [15-18]. In addition to 
ganciclovir eye drops, long duration of treatment 
with TCM alone is also associated with poor 
compliance in patients. Therefore, the treatment 
effectiveness of these two methods is still 
unsatisfactory. However, the combination of TCM 
with the aid of the technology of ultrasonic 
atomization has currently become the best 
method which effectively prolongs drug duration, 
reduces drug resistance and improves 
therapeutic effect [19]. 
 
In this study, total treatment effectiveness was 
higher in CBG and AG than in CTG. The 
eyesight of the patients in the three groups was 
improved after treatment, with better eyesight in 
CBG and AG than in CTG. Ulcer length was 
shortened in the three groups, with shorter ulcer 
length in CBG and AG than in CTG, and shorter 
length of ulcer in AG than in CBG. The duration 
of treatment in CBG and AG was shorter than 
that in CTG. Moreover, CBG had shorter duration 
of treatment than AG. The symptom scores in the 
three groups after treatment were decreased, 
with lower scores in CBG and AG than in CTG. 
Disease recurrence was lower in CBG and AG 
than in CTG. There were some similarities in 
results in CBG and AG, but treatment 
compliance in AG was higher, and there was no 
excessive stimulation during the whole process 
of treatment. 
 
These results are consistent with those of Carter 
et al who reported that isatis root eye drops, 
whether aerosolized with ultrasound or used 
directly, exerted significant therapeutic effect 
when used in combination with ganciclovir eye 
drops in treating herpes simplex keratitis [20]. 
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Limitations of the study 
 
In this single-center study, the sample size of 
each group was relatively small. Therefore, there 
is need for more multi-center studies with larger 
sample sizes to confirm the efficacy of 
combination of isatis root eye drops and 
ganciclovir eye drops in treating herpes simplex 
keratitis. 
 
CONCLUSION 
 
The use of combination of Isatis root eye drops 
and ganciclovir eye drops in the treatment of 
herpes simplex keratitis exerts significant 
therapeutic effects. The combined therapy lowers 
the duration of treatment, improves eyesight, and 
minimizes disease recurrence. Additional 
application of ultrasonic aerosolization further 
lowers the incidence of adverse reactions in 
patients, thereby providing a new direction for the 
clinical management of herpes simplex keratitis. 
 
DECLARATIONS 
 
Conflict of Interest 
 
No conflict of interest associated with this work. 
 
Contribution of Authors 
 
We declare that this work was done by the 
authors named in this article, and all liabilities 
pertaining to claims relating to the content of this 
article will be borne by the authors. Liang Yin and 
Mingxue Zhang conceived and designed the 
study, and drafted the manuscript. Liang Yin, 
Mingxue Zhang and Hongguang Jin collected, 
analyzed and interpreted the experimental data. 
Liang Yin revised the manuscript for important 
intellectual content. All authors read and 
approved the final manuscript. 
 
Open Access  
 
This is an Open Access article that uses a 
funding model which does not charge readers or 
their institutions for access and distributed under 
the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/ 
4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/rea
d), which permit unrestricted use, distribution, 
and reproduction in any medium, provided the 
original work is properly credited. 
 
REFERENCES 
 
1. Poon SHL, Wong WHL, Lo ACY, Yuan H, Chen CF, 

Jhanji V, Chan YK, Shih KC. A systematic review on 

advances in diagnostics for herpes simplex keratitis. 

Surv Ophthalmol 2021; 66(3): 514-530.  

2. Okumura N, Tanaka T, Fukui Y, Koizumi N. Stability, 

safety, and pharmacokinetics of ganciclovir eye drops 

prepared from ganciclovir for intravenous infusion. Jpn J 

Ophthalmol 2019; 63(3): 289-296.  

3. Hamrah P, Sahin A, Dastjerdi MH, Shahatit BM, Bayhan 

HA, Dana R, Pavan-Langston D. Cellular changes of the 

corneal epithelium and stroma in herpes simplex 

keratitis: an in vivo confocal microscopy study. 

Ophthalmology 2012; 119(9): 1791-1797.  

4. Moein HR, Sendra VG, Jamali A, Kheirkhah A, Harris DL, 

Hamrah P. Herpes simplex virus-1 KOS-63 strain is 

virulent and causes titer-dependent corneal nerve 

damage and keratitis. Sci Rep 2021; 11(1): 4267.  

5. Duan R, van Dun JM, Remeijer L, Siemerink M, Mulder 

PG, Norberg P, Osterhaus AD, Verjans GM. Prevalence 

of herpes simplex virus type 1 glycoprotein G (gG) and 

gI genotypes in patients with herpetic keratitis. Br J 

Ophthalmol 2008; 92(9): 1195-1200.  

6. Deai T, Fukuda M, Hibino T, Higaki S, Hayashi K, 

Shimomura Y. Herpes simplex virus genome 

quantification in two patients who developed herpetic 

epithelial keratitis during treatment with antiglaucoma 

medications. Cornea 2004; 23(2): 125-128.  

7. Babu K, Parameswarappa DC, Sudheer B. Tonic Pupil in 

Cytomegalovirus Anterior Uveitis in an 

Immunocompetent Adult Male - A Case Report. Ocul 

Immunol Inflamm 2018; 26(1): 104-106.  

8. Koseoglu ND, Strauss BR, Hamrah P. Successful 

Management of Herpes Simplex Keratitis with Oral 

Valganciclovir in Patients Unresponsive or Allergic to 

Conventional Antiviral Therapy. Cornea 2019; 38(6): 

663-667.  

9. Cabrera-Aguas M, Robaei D, McCluskey P, Watson S. 

Clinical translation of recommendations from 

randomized trials for management of herpes simplex 

virus keratitis. Clin Exp Ophthalmol 2018; 46(9): 1008-

1016.  

10. World Medical Association. World Medical Association 

Declaration of Helsinki: ethical principles for medical 

research involving human subjects. JAMA 2013; 

310(20): 2191-2194. 

11. Ikeda M, Watanabe T, Ito A, Fujimuro M. Herpes simplex 

virus 1 infection induces ubiquitination of UBE1a. 

Biochem J 2021; 478(1): 261-279.  

12. Drolet BS, Mott KR, Lippa AM, Wechsler SL, Perng GC. 

Glycoprotein C of herpes simplex virus type 1 is 

required to cause keratitis at low infectious doses in 

intact rabbit corneas. Curr Eye Res 2004; 29(2-3): 181-

189.  

13. Zemaitiene R, Rakauskiene M, Danileviciene V, Use V, 

Kriauciuniene L, Zaliuniene D. Corneal esthesiometry 

and sub-basal nerves morphological changes in herpes 

simplex virus keratitis/uveitis patients. Int J Ophthalmol 

2019; 12(3): 407-411.  

14. McDonald EM, Patel DV, McGhee CN. A prospective 

study of the clinical characteristics of patients with 



Yin et al 

Trop J Pharm Res, February 2022; 21(2): 438 
 

herpes simplex and varicella zoster keratitis, presenting 

to a New Zealand emergency eye clinic. Cornea 2015; 

34(3): 279-284.  

15. Lobo AM, Agelidis AM, Shukla D. Pathogenesis of herpes 

simplex keratitis: The host cell response and ocular 

surface sequelae to infection and inflammation. Ocul 

Surf 2019; 17(1): 40-49.  

16. Zhang I, Hsiao Z, Liu F. Development of Genome Editing 

Approaches against Herpes Simplex Virus Infections. 

Viruses 2021; 13(2): 338.  

17. Wu X, Tao P, Nie H. Geldanamycin is effective in the 

treatment of herpes simplex virus epithelial keratitis in a 

rabbit model. Clin Exp Ophthalmol 2011; 39(8): 779-

783.  

18. Novitskaya ES, McGilligan VE, Moore JE, Sharma A, 

Dean SJ, Moore TC. Difficulties imaging herpes simplex 

keratitis with fluorescein isothiocynate-labeled anti-HSV-

1 antibodies in an ex vivo model. Cornea 2009; 28(4): 

421-425.  

19. Shoji J, Sakimoto T, Inada N, Kamei Y, Matsubara M, 

Takamura E, Sawa M. A diagnostic method for herpes 

simplex keratitis by simultaneous measurement of viral 

DNA and virus-specific secretory IgA in tears: an 

evaluation. Jpn J Ophthalmol 2016; 60(4): 294-301.  

20. Carter SB, Cohen EJ. Development of Herpes Simplex 

Virus Infectious Epithelial Keratitis During Oral Acyclovir 

Therapy and Response to Topical Antivirals. Cornea 

2016; 35(5): 692-695. 

 


