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Abstract46

Background: Echinococcosis is an infectious parasitic disease that is extremely harmful47

to human health. Albendazole is provided free of charge to patients requiring medication48

under the central government finance transfer payment scheme for echinococcosis control49

and prevention in China. Our aim is to monitor the state of patient medication and its50

therapeutic impact, which will help improve medication compliance and the therapeutic51

effect.52

Methods: Random cluster sampling was used to select 10 echinococcosis-endemic53

counties in China, and all albendazole-treated patients in these counties were investigated.54

The chi-square and Kruskal–Wallis tests were used to compare two or more rates or55

constituent ratios, and multiple logistic regression analysis was used to identify the56

influencing factors. The records of patients were reviewed to obtain the initial diagnosis57

results as well as the most recent follow-up results and time, and efficacy was assessed.58

Results:We examined 899 patient files treated with albendazole in 10 endemic counties.59

Of the 582 evaluable files, 7.9% did not take albendazole, and 69.2% did not take60

albendazole regularly. Only 22.9% took albendazole regularly. Of the 536 patients who took61

albendazole, 242 exhibited adverse reactions. Patients who were Tibetan, herdsmen, received62

no formal education, used emulsion, and exhibited adverse reactions demonstrated poor63

compliance. A total of 174 patients with cystic echinococcosis received their most recent64

imaging follow-up results within one year of the investigation date. Among them, 9 patients65

met the criteria for cure, accounting for 5.2%; 56 patients showed effectiveness, accounting66

for 32.2%; 105 patients were deemed ineffective, accounting for 59.8%; 5 patients67

experienced recurrence, accounting for 2.9%.68

Conclusions:Albendazole medication compliance in patients with echinococcosis is not69

ideal. We must prioritize health education and promotion for Tibetans, herdsmen, and those70

without formal education. Patients who adhered to their medication regimen achieved higher71

rates of cure and effectiveness. To improve medication compliance and efficacy, it is72

particularly important to improve communication and medication guidance for patients73

receiving emulsions and those with adverse reactions after taking albendazole.74
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Simultaneously strengthen patients' attention to follow-up and re-examination.75

Keywords: Albendazole, Therapy, Medication compliance, Echinococcosis, Therapeutic76

effect77

78

1. Background79

Echinococcosis is a parasitic disease that poses a major threat to human health, making80

it a global public health concern [1]. In 2011 estimates, approximately 200,000 new patients81

are diagnosed with echinococcosis worldwide every year, with a total of 200 to 300 million82

patients [2]. The global burden of echinococcosis is 871,000 disability-adjusted life years83

(DALYs) annually [3]. Two kinds of echinococcosis are found in China: cystic84

echinococcosis (CE) and alveolar echinococcosis (AE). China is the country with the most85

severe endemic of the disease [4-5]. The DALYs of CE and AE in China account for 40% and86

95% of the world totals, respectively [6-7]. Echinococcosis is a chronic, space-occupying87

disease [8-9]. The lesions can accumulate in numerous organs, with the liver being the most88

prevalent site [10]. The CE cyst grows slowly, with an average incubation period of 5 to 1089

years [11-12]. As the cyst grows, it compresses the surrounding tissues, organs, and blood90

vessels, causing accompanying symptoms [10]. AE causes more severe damage. The lesions91

are invasive, infecting surrounding tissues and organs before metastasizing through lymphatic92

or blood vessels, hence its name of "worm cancer" [12]. If the disease is untreated or partially93

treated, the fatality rate will exceed 90.0% within 10–15 years [13-14].94

The treatment methods include surgery and medication. Medication is the most effective95

alternative treatment for patients who cannot undergo surgery [15]. The most commonly used96

therapeutic medications are benzimidazole drugs, specifically albendazole and mebendazole,97

which are effective at decreasing parasite growth and stabilizing disease [16-17]. The World98

Health Organization recommends albendazole as the first line of clinical treatment [17].99

Patients with echinococcosis who follow medical instructions and take medication regularly100

have a significantly increased life expectancy [18]. In albendazole treatment, patient101

adherence to taking medication regularly is key to preventing lesion recurrence and disease102

control [19].103
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In 2006, China launched the national project for echinococcosis control and prevention,104

which provides free albendazole tablets and emulsions to patients in need of medical105

treatment to reduce the economic burden. Patients undergo different treatment durations106

owing to the location, type, and size of the cyst, as well as other criteria (reexamination and107

liver function results), and the dosage is determined by the health service personnel based on108

body weight [20]. Tablets and emulsions have dosages of 15 and 0.8 ml/(kg·d), respectively,109

and are taken twice daily [20]. Although albendazole is a clinically effective therapeutic110

medication, its low bioavailability necessitates prolonged use [21]. Albendazole tolerance111

varies among patients. Some patients are intolerant of albendazole and will have adverse112

reactions if taken for an extended period, affecting medication compliance [21].113

Therefore, monitoring the state of patient medications and their therapeutic impact will114

help improve medication compliance. To provide a valuable reference for designing115

appropriate intervention strategies and community health services, we examined the files of116

899 patients with echinococcosis who were treated with albendazole in 10 endemic counties117

of China.118

119

2. Methods120

2.1. Data source121

Random cluster sampling was used to select 10 echinococcosis-endemic counties (Daofu,122

Ganzi, Ruoergai in Sichuan Province; Huining, Tianzhu, Zhang, Maqu in Gansu Province;123

and Gaochang District, Jimusar, and Fukang City in Xinjiang Uygur Autonomous Region).124

We examined all patient files treated with albendazole that were registered with the Centers125

for Disease Control and Prevention in these counties. These patients all need to take the126

prescribed treatment drug albendazole, and divided into tablets and emulsions. Tablets and127

emulsions have dosages of 15 and 0.8 ml/(kg·d), respectively, and are taken twice daily [22].128

2.2 Investigation contents129

2.2.1 Patient medication130

In 2019, data were collected by reviewing case files and conducting telephone follow-131

ups to collect general demographic data (sex, age, nation, education level, and occupation),132
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disease type, diagnosis date, medication initiation date, dosage forms, occurrence of adverse133

reactions, and reasons for not taking medication.134

Using medical records and follow-up information, we determined the theoretical135

duration of albendazole therapy. We evaluated albendazole compliance by comparing the136

actual and theoretical durations of albendazole therapy (Rm).137

Based on the distribution of Rm, we defined regular medication use as Rm ≥ 0.8 and138

irregular medication use as Rm < 0.8. Albendazole therapy duration was measured in months139

and excluded if it was less than 15 days.140

2.2.2 Adverse reactions of albendazole141

According to the Diagnosis and treatment protocol for echinococcosis (2017 edition)142

[22], severity was determined based on the adverse reactions. Mild symptoms include a mild143

headache, dizziness, stomach discomfort, anorexia, nausea, diarrhea, skin itching, and liver144

acupuncture-like pain. Moderate symptoms include an aggravation of the aforementioned145

symptoms, vomiting, and a significant decrease in food intake. Severe symptoms include the146

aforementioned symptoms, noticeable alopecia, anemia, edema, jaundice, and a significant147

increase in bilirubin levels, decreased albumin and white blood cells, and increased148

albuminuria and creatinine levels revealed by laboratory examinations. Patients with mild149

symptoms usually do not need treatment and may continue taking albendazole. Moderate150

responders should discontinue albendazole use; it is recommended that they seek151

confirmation from a hospital and establish a treatment plan after blood, urine routine, and152

liver and kidney function tests. Severe responders should discontinue albendazole153

immediately and be referred to hospitals for treatment, if necessary.154

2.2.3 Therapeutic efficacy155

Patient records were reviewed to collect the initial diagnosis results and the most recent156

follow-up examination results and dates, and therapeutic efficacy assessments were157

conducted. Patients who had received imaging follow-up within one year of the investigation158

date were selected, with a focus solely on patients with CE owing to the limited number of159

patients with AE. Based on the most recent B-ultrasound examination results, the following160

criteria were used to determine the therapeutic efficacy for patients with CE (with lesions161
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located in abdominal organs and the abdominal cavity) in accordance with the Technical162

Scheme for Drug Treatment of Hydatid Disease [22]:163

ⅰ) Cure: Disappearance of the cyst; complete calcification of the cyst wall; solidification164

of cyst contents.165

ⅱ) Effective: A cyst diameter reduction of over 2.0 cm; signs of inner membrane166

detachment; increased echogenicity within the cyst contents, characterized by more167

pronounced bright spots.168

ⅲ) Ineffective: No changes or progressive enlargement of the lesion.169

ⅳ) Recurrence: Discovery of new lesions.170

2.3 Statistical analysis171

The counting data are presented using frequency and constituent ratios. The comparison172

between groups was performed using the chi-square, Kruskal–Wallis, chi-square trend, and173

Fisher’s exact tests. P < 0.05 was considered statistically significant. The influencing factors174

were analyzed using multivariable logistic regression. The dependent variable was whether to175

take albendazole regularly. The estimated correlation strength was confirmed by the odds176

ratio (OR) with a 95.0% confidence interval (CI). Study participants were standardized by177

sex, age, education, occupation, and other patient-specific characteristics (Table 1). EpiData178

(version 3.1, EpiData Association, Odense, Denmark) was used to collect relevant179

information and establish a database. Data analysis was performed using SPSS software180

(version 22.0, IBM Corporation, Armonk, US).181

182

2.4 Quality control183

During the on-site investigation, specially assigned individuals in each county were184

responsible for reviewing the questionnaire and establishing quality control archives to185

ensure the authenticity and reliability of the data. During the data processing phase, missing186

values, outliers, and logic errors were rechecked, cleaned, and reprocessed.187

188

Table 1. Variable standards.189

Variables Attributes
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Sex Male = 1, Female = 2

Age < 18 years old = 1, (18–40) = 2, (40–60) = 3, ≥ 60 years old = 4

Nation Han nationality = 1, Tibetan = 2, Others = 3

Education
No formal education = 1, Primary = 2, Junior = 3, Senior = 4,

College and above = 5

Occupation Herdsman = 1, Farmer = 2, Others = 3

Disease type CE = 1, AE = 2

Disease duration (year) ＜5 = 1, (5–10) = 2, ≥ 10 = 3

Albendazole dosage form Tablet = 1, Emulsion = 2, Tablet + emulsion = 3

Occurrence of adverse reactions Yes = 1, No = 2

CE cystic echinococcosis; AE alveolar echinococcosis190

191

3. Results192

3.1 Patient medication193

Three hundred and seventeen files lacked initial diagnostic and follow-up information;194

hence, we were unable to compute their actual and theoretical albendazole therapy durations,195

making medication evaluation impossible. Therefore, we evaluated 582 cases, accounting for196

64.7%: 563 patients with CE (96.7%) and 19 patients with AE (3.3%). There were 368197

females (63.2%) and 214 males (36.8%), with a sex ratio of 1.7:1. The maximum age was 92198

years, and the minimum was 11 years. The average age was 64 years. In terms of age, 58.2%199

(339/582) of the patients were 60 years or older, while 30.6% (178/582) were 40–59 years old.200

The Tibetan population was the largest, followed by the Han population, accounting for201

50.3% (293/582) and 46.1% (268/582), respectively. Farmers accounted for 49.1% (286/582)202

of the population, followed by herders at 42.1% (245/582). The majority had no formal203

education, accounting for 48.8% (284/582). The longest disease duration lasted 55 years, and204

the shortest lasted three months. The duration was concentrated in 5–9 years, accounting for205

72.5% (422/582), as illustrated in Table 2.206

As displayed in Figure 1, Rm = 0.4 was the most concentrated, accounting for 13.4%207

(78/582), followed by Rm = 0.5, accounting for 11.3% (66/582). Only 22.9% of patients208

exhibited Rm ≥ 0.8. Stratification based on the theoretical duration of albendazole treatment209
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showed Rm ≥ 0.8 in 90.5% (19/21), 87.5% (42/48), 75.6% (34/45), 13.5% (26/193), 4.6%210

(12/261), and 0.0% (0/14) patients taking albendazole for < 1 year, 1 year, 3 years, 5 years, 7211

years, and ≥ 10 years, respectively. The proportion of patients with Rm ≥ 0.8 decreased with212

increased albendazole treatment duration (2trend= 339.94, P < 0.05) (Table 3).213

Among the patients, 7.9% (46/582) had never taken albendazole; 69.2% (403/582) took214

it irregularly, and 22.9% (133/582) took it regularly. The percentage of regular medication215

varied significantly by ethnicity, education level, occupation, disease type, duration, and216

medication dosage form (P < 0.05). The details are presented in Table 2.217

218

3.2 Analysis of the factors influencing adherence to albendazole use219

Multivariate logistic regression analysis revealed that Tibetan patients exhibited an OR220

of 0.06 (95% CI: 0.03–0.12) for regular medication compared with Han patients. Herdsmen221

exhibited an OR of 0.08 (95% CI: 0.04–0.15) for regular medication compared with farmers.222

Senior high school patients exhibited an OR of 1. 4 (95% CI: 1.09–2.90) for regular223

medication compared with those without any formal education. Patients taking emulsions224

exhibited an OR of 0.46 (95% CI: 0.22–0.93) for regular compared with those taking tablets.225

Patients without adverse reactions exhibited an OR of 1.81 (95% CI: 1.02–3.20) for regular226

medication compared with those with adverse reactions. The results are detailed in Table 4.227

Of the 403 patients who took albendazole irregularly, the main reasons for interrupted228

medication are as follows: 45.9% for adverse reactions, 26.3% for improving symptoms,229

23.3% for doubting the efficacy of albendazole, 4.7% for intolerance, 4.5% for lack of access230

to drugs for school, work, or travel, and 3.5% owing to missed appointments.231

Of the 46 patients who did not take the medication, 58.7% refused because of distrust in232

the efficacy of albendazole, and 41.3% refused because of intolerance to albendazole.233

Of the 536 patients who took albendazole, 242 exhibited adverse reactions, with an234

incidence of 45.2%. The majority of adverse reactions were mild, accounting for 85.1%235

(206/242). The rates for moderate and severe were 12.0% (29/242) and 2.9% (7/242),236

respectively. Patients without adverse reactions displayed a significantly higher regular237

medication rate than those with adverse reactions (H = 26.93; P = 0.04) (Table 2).238
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239

3.3 Analysis of the impact of patient medication compliance on therapeutic outcomes240

The most recent imaging follow-up results from 174 patients with CE within one year of241

the investigation data were obtained. Nine patients met the cure criteria, accounting for 5.2%;242

56 patients were considered to have been effectively treated, accounting for 32.2%; 105243

patients were assessed as having shown no improvement, accounting for 59.8%; and 5244

patients experienced recurrence, accounting for 2.9%. The actual treatment duration ranged245

from less than 1 month to 65 months, with an average of 18.7 ± 1.9 months. Patients246

experienced better treatment outcomes with regular medication use (  2trend = 0.280;247

P < 0.001). Of the 65 patients who received regular treatment, 13.9% were cured, 53.9%248

were effectively treated, and 32.3% showed no improvement. Of the 93 patients who did not249

receive regular treatment, 22.6% were effectively treated, 73.1% showed no improvement,250

and 4.3% experienced recurrence. Of the 16 patients who did not receive albendazole251

treatment, 93.8% showed no improvement, 6.3% experienced recurrence, and no patient was252

cured or effectively treated. Patients with higher medication adherence demonstrated better253

treatment outcomes (2trend = 0.47; P < 0.05). The details are indicated in Table 5.254

In the stratified analysis based on patient treatment duration, among 34 patients who255

received less than 6 months of medication, 20.6% were effectively treated, while 79.4%256

showed no improvements, with no patients achieving a cure or experiencing recurrence.257

Among these patients, 13 took albendazole regularly, of whom 30.8% were effectively treated,258

while 15.0% of the 20 patients who took it irregularly were effectively treated. No259

statistically significant differences in treatment outcomes were observed among patients with260

different medication statuses (Fisher = 1.69; P = 0.52). Data are presented in Table 6.261

For the 30 patients who received medication for 6–11 months, 23.3% were effectively262

treated, 73.3% showed no improvement, and 3.3% experienced relapse, with no patients263

achieving a cure. Among these patients, 12 took albendazole regularly, of whom 41.7% were264

effectively treated, while 11.1% of the 18 patients who took it irregularly were effectively265

treated. However, no statistically significant differences in treatment outcomes were observed266

among patients with different medication statuses (Fisher = 2.16; P = 0.21). Data are267
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displayed in Table 6.268

For the 43 patients who received medication for 12–35 months, 7.0% were cured, 34.9%269

were effectively treated, and 53.5% showed no improvement, with 4.7% experiencing270

recurrence. Among these patients, 15 took albendazole regularly, of whom 20.0% were cured,271

60.0% were effectively treated, and 20.0% were ineffectively treated. However, of the 28272

patients who took albendazole irregularly, 21.4% were effectively treated, 71.4% were273

ineffectively treated, and 7.1% experienced recurrence. Patients with higher medication274

adherence demonstrated better treatment outcomes (2trend = 0.59; P < 0.05) (Table 6).275

For the 67 patients who received medication for 36 months or more, 9.0% were cured,276

40.3% were effectively treated, and 47.8% showed no improvement, with 3.0% experiencing277

recurrence. Among these patients, 25 took albendazole regularly, of whom 16.0% were cured,278

76.0% were effectively treated and 8.0% were ineffectively treated. However, of the 27279

patients who took albendazole irregularly, 7.4% were cured, 29.6% were effectively treated,280

59.3% were ineffectively treated and 3.7% experienced recurrence. Additionally, the B-281

ultrasound results of 15 patients who did not receive medication showed an ineffective rate of282

93.3% and a recurrence rate of 6.7%. Patients with higher medication adherence displayed283

better treatment outcomes (2trend = 0.64; P < 0.05). The details are displayed in Table 6.284

285

286
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287

288

Figure 1. Distribution of albendazole compliance in patients with echinococcosis.289
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290

Table 2. Albendazole medication in patients with echinococcosis in the 10 endemic counties in 2019.291

General characteristics Total (n)

Medication

H P-valueNo medication

(n, %)

Irregular

medication (n, %)

Regular

medication (n, %)

Sex

Male 214 10 (4.7) 155 (72.4) 49 (22.9)
4.12 0.12

Female 368 36 (9.8) 248 (67.4) 84 (22.8)

Age (year)

< 18 13 3 (23.1) 8 (61.5) 2 (15.4)

3.89 0.14
18–40 52 1 (1.9) 36 (69.2) 15 (28.9)

40–60 178 15 (8.4) 127 (71.4) 36 (20.3)

≥ 60 339 27 (8.0) 232 (68.4) 80 (23.6)

Ethnicity

Han 268 1 (0.4) 193 (72.0) 74 (27.6)

34.76 < 0.05Tibetan 293 44 (15.0) 191 (65.2) 58 (19.8)

Others 21 1 (4.2) 19 (90.5) 1 (4.2)

Education level

No formal education 353 38 (10.8) 224 (63.5) 91 (25.8)
46.12 < 0.05

Primary school 164 6 (3.7) 133 (81.1) 25 (15.2)

Junior high school 62 2 (3.2) 45 (28.6) 15 (24.2)
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Senior high school and

above
3 0 1 (33.3) 2 (66.7)

Occupation

Herdsmen 245 37 (15.1) 156 (63.7) 52 (21.2)

31.69 < 0.05Farmers 286 5 (1.8) 206 (72.0) 75 (26.2)

Others 51 4 (7.8) 41 (80.4) 6 (11.7)

Disease type

CE 563 46 (8.2) 403 (71.6) 114 (20.3)
10.76 < 0.05

AE 19 0 0 19 (100.0)

Disease duration (year)

< 5 91 22 (24.2) 25 (27.5) 44 (48.4)

6.13 < 0.055–10 422 23 (5.5) 329 (78.0) 70 (16.6)

≥ 10 69 1 (1.5) 49 (71.0) 19 (27.5)

Albendazole dosage form

Tablet 200 0 150 (75.0) 50 (25.0)

8.70 < 0.05Emulsion 178 3 (1.7) 146 (82.0) 29 (16.3)

Tablet + emulsion 111 0 63 (56.8) 48 (43.2)

Unrecorded 93 43 (46.2) 44 (47.3) 6 (6.5)

Occurrence of adverse

reactions (Excluding

patients without medication,
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N = 536)

Yes 242 - 207 (85.5) 35 (14.5)
6.24 < 0.05

No 294 - 194 (66.0) 100 (34.0)

Total 582 46 (7.9) 403 (69.2) 133 (22.9)

292

Note: * Fewer patients from other ethnic groups and only Tibetan and Han patients were included in the chi-square analysis. ** Fewer patients293

in senior high school, college, and beyond, and these patients were merged in chi-square analysis. † P values were compared with the 0.05 level.294

The chi-square test compared only with the recorded percentage.295

Abbreviation: CE cystic echinococcosis; AE alveolar echinococcosis.296
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Table 3.Medication for Chinese patients with echinococcosis treated with albendazole in the297

10 endemic counties in 2019, stratified by the duration of albendazole therapy.298

Duration of

albendazole therapy

(year)

Total (N)

Medication (N, %)

Rm= 0 0 < Rm < 0.3 0.3 ≤ Rm< 0.5 0.5 ≤ Rm< 0.8 Rm ≥ 0.8

< 1 21 1 (4.7) 0 (0.0) 0 (0.0) 1 (4.7) 19 (90.5)

1 48 3 (6.3) 0 (0.0) 0 (0.0) 3 (6.3) 42 (87.5)

3 45 1 (2.2) 0 (0.0) 1 (2.2) 9 (20.0) 34 (75.6)

5 193 6 (3.1) 20 (10.3) 56 (29.0) 85 (44.0) 26 (13.5)

7 261 31 (11.9) 54 (20.7) 73 (28.0) 91 (34.9) 12 (4.6)

≥ 10 14 4 (28.6) 6 (42.9) 4 (28.6) 0 (0.0) 0 (0.0)

Total 582 46 (7.9) 80 (13.8) 134 (23.0) 189 (32.5) 133 (22.9)

2 339.94

P-value P < 0.05

299

Table 4.Multifactorial logistic regression analysis of the factors influencing albendazole-300

taking compliance in the 10 endemic counties in 2019.301

Variables B SE
Wald

2
P OR 95% CI

Ethnicity (ref.  Han)

Tibetan -2.79 0.32 74.94 < 0.05 0.06 0.03–0.12

Occupation (ref. Farmer)

Herdsmen -2.56 0.33 61.49 < 0.05 0.08 0.04–0.15

Education level (ref. No formal education)

Senior high school 0.57 0.25 5.22 < 0.05 1.77 1.09–2.90

Albendazole dosage form (ref. Tablet)

Emulsion -0.78 0.36 4.26 < 0.05 0.46 0.22–0.93

Occurrence of adverse reactions (ref. Yes)

No 0.59 0.29 4.17 < 0.05 1.81 1.02–3.20

302

303

304
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Table 5. Treatment outcomes of medication on patients with cystic echinococcosis.305

General

Condition
Total

Treatment outcome（n, %）
2trend P

Cured Effective Ineffective Relapsed

Actual

Albendazole

Administration

Duration

(months)

< 6 34 0 7 (20.6) 27 (79.4) 0

0.28  < 0.05
6 – 12 30 0 7 (23.3) 22 (73.3) 1 (3.3)

12 – 36 43 3 (7.0) 15 (34.9) 23 (53.5) 2 (4.7)

≥ 36 67 6 (9.0) 27 (40.3) 32 (47.8) 2 (3.0)

Medication

No medication 16 0 0 15 (93.8) 1 (6.3)

0.47 < 0.05

Irregular

medication
93 0 21 (22.6) 68 (73.1) 4 (4.3)

Regular

medication
65 9 (13.9) 35 (53.9) 21 (32.3) 0

306

307

308

Table 6. Analysis of medication and treatment outcomes of patients who took medication for309

less than six months.310

Treatment

Effect Total

No

medication

(n, %)

Irregular

medication

(n, %)

Regular

medication

(n, %)

Fisher/2trend P

< 6

Effective 7 (20.6) 0 3 (15.0) 4 (30.8)
1.69* 0.52

Ineffective 27 (79.4) 1 (100.0) 17 (85.0) 9 (69.2)

6–12

Effective 7 (23.3) / 2 (11.1) 5 (41.7)
2.16* 0.21

Ineffective 22 (73.3) / 15 (83.3) 7 (58.3)
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Relapsed 1 (3.3) / 1 (5.6) 0

12–36

Cured 3 (7.0) / 0 3 (20.0)

0.59 < 0.05
Effective 15 (34.9) / 6 (21.4) 9 (60.0)

Ineffective 23 (53.5) / 20 (71.4) 3 (20.0)

Relapsed 2 (4.7) / 2 (7.1) 0

≥ 36

Cured 6 (9.0) 0 2 (7.4) 4 (16.0)

0.64 < 0.05
Effective 27 (40.3) 0 8 (29.6) 19 (76.0)

Ineffective 32 (47.8) 14 (93.3) 16 (59.3) 2 (8.0)

Relapsed 2 (3.0) 1 (6.7) 1 (3.7) 0

311

*: Fisher.312

313
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4. Discussion314

4.1 Medication compliance315

Drug therapy is the primary treatment option, especially for patients who cannot be316

treated surgically. Cyst becomes inactive or disappears after 1–2 years of albendazole317

treatment for CE, and patient compliance affects the long-term treatment outcome [20]. If318

liver lesions were removed and long-term benzimidazole treatment was used, the survival319

rates of patients with AE would be comparable to those of healthy people [23]. For patients320

with AE who cannot be treated with radical surgery, drug chemotherapy has significantly321

improved the 10-year survival rate from a range of 6.0%–25.0% to a range of 80.0%–85.0%322

[24].323

The files of the patients were incomplete, preventing 35.3% of them from being324

evaluated for medication. These patients might have been lost to follow-up, or their325

medication information might not have been recorded owing to negligence by follow-up326

personnel [25]. The medication compliance of the evaluable patients was poor, and 7.9% had327

never taken albendazole. The majority of patients exhibited satisfactory adherence to328

medication during the early stages of treatment. However, the medication compliance of329

patients decreased as a result of the prolonged use of albendazole. Patients with330

echinococcosis demonstrated poor compliance with albendazole owing to poor knowledge of331

the disease, albendazole treatment, and adverse reactions [26-27].332

In this study, Tibetans and herdsmen without formal education comprised the majority of333

patients who failed to comply with medication. Patients with higher education levels, health334

awareness, and disease cognition are more likely to actively accept drug treatment. Recently,335

patients with a short course of disease have been diagnosed with echinococcosis, and their336

symptoms are more noticeable. Their compliance with medication is higher than that of337

patients with a long course of the disease. Patients with a long course of the disease feel338

relaxed because they believe their symptoms have improved. Patients with AE demonstrated339

higher medication compliance than patients with CE because their symptoms were more340

noticeable, and the disease was more severe. Additionally, the number of patients with AE in341

this study was small. AE is more complex and severe than CE, requiring long-term or even342
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lifelong medication. This may lead to poor medication adherence among some patients, who343

may give up taking medication midway. It is important to follow up with these patients and344

remind them to take medication and undergo follow-up examinations regualarly.345

Albendazole emulsion has an unpleasant taste and is unpalatable to some patients.346

However, it has a higher absorption rate than tablets and can improve treatment effectiveness347

[28]. We discovered that patients who combined tablets and emulsions exhibited higher348

compliance, implying that the patients preferred to choose their own suitable dosage form.349

The occurrence of adverse reactions was the main factor that affected patient medication350

compliance. The findings revealed that 85.1% of patients experienced mild adverse reactions351

and needed no treatments. However, 45.9% of patients discontinued taking albendazole352

owing to adverse reactions, indicating that patients exhibited poor knowledge of adverse353

reactions. We compared the results with those of other studies. Patients with echinococcosis354

exhibited poor compliance with albendazole owing to poor knowledge of the disease,355

albendazole treatment, and adverse reactions, indicating that the patients did not know how to356

deal with the adverse reactions properly. This suggests that patient health education on357

adverse reactions should be increased.358

Additionally, patients who did not trust or pay attention to albendazole treatment, nor359

did understand treatment duration, exhibited poor medication compliance. Some Tibetan360

patients trusted traditional Tibetan medicine more and preferred to take local Tibetan361

medicine. Additionally, patients with echinococcosis are mainly herdsmen, especially362

Tibetans, who engage in nomadism [29]. During summer, they may be unable to obtain363

albendazole when they are nomadic in remote pastures. Consequently, herders have greater364

difficulty obtaining medications than farmers. Furthermore, Tibetan areas are located on the365

Qinghai-Tibet Plateau, making transit difficult. Some patients are unable to take albendazole366

on time because they are away or attending school.367

We also suggest that disease control should work with clinical doctors to develop368

different treatment plans and follow-up times for patients based on their conditions, and judge369

the patient's medication time based on these indicators. For example, the Tibetan community,370

especially herdsmen, should be able to appropriately extend their follow-up interval and371
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distribute more doses of medication. At the same time, a treatment group can be established372

within the nomadic community to supervise each other's medication, and a healthy supervisor373

can also be set up. After being informed of the characteristics of the two dosage forms,374

patients select the matching dosage form based on their sensitivity and convenience to avoid375

waste. Health education needs to focus on introducing the treatment of echinococcosis,376

especially the characteristics and necessity of drug therapy, as well as the effectiveness of377

albendazole treatment. It should also be emphasized that the characteristics of the two dosage378

forms to patients, as well as the possible adverse reactions, symptom manifestations, and379

treatment methods of albendazole, in order to alleviate patients' fear of albendazole. Follow380

up and follow-up examinations are important means of reminding patients to take medication381

and evaluating the effectiveness of their treatment, which requires their cooperation. In health382

education, it is also necessary to emphasize the necessity of follow-up and re examination in383

drug treatment, which is related to their course of treatment.Treatment groups can also be384

established based on the patient's village or community, and healthcare professionals can be385

arranged to answer their questions, remind patients to take medication or undergo follow-up386

examinations. Health education should pay special attention to patients with relatively low387

levels of education, who may not be familiar with or even have misunderstandings about the388

treatment of echinococcosis and albendazole drugs, and may not value the importance of389

follow-up and re examination. These are the key to providing health education to them, and390

patients who take medication regularly and have good treatment effects can be invited as391

promoters to educate them.392

Medication compliance may vary depending on factors such as disease duration, severity,393

and type. In this study, patients in ten echinococcosis-endemic counties from three endemic394

provinces in China were investigated for medication compliance, with good395

representativeness; however, it did not include all epidemic counties.396

4.2 Therapeutic efficacy397

Cure and effectiveness rates were 5.2% and 32.2%, respectively, which are lower than398

previously reported data where the cure rate of albendazole treatment for patients was399

approximately 30.0%, with an effectiveness rate ranging from 40.0% to 60.0% and an400
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inefficacy or recurrence rate of 30.0% [30]. This may be attributed to the fact that only401

patients with follow-up records within the past year were included in this study, while follow-402

up information for other patients who were medication-compliant was not documented,403

making it impossible to evaluate their treatment outcomes. In this study, patients who adhered404

to regular medication displayed considerably better treatment outcomes than those who did405

not adhere to medication or did not take medication, consistent with findings from other406

studies [30-31]. This implies the need for improved patient health education to enhance407

medication adherence, as albendazole therapy is a long-term procedure, especially for certain408

cystic types that remain active. This will increase the disease and economic burden on409

patients. For patients who cannot undergo surgical treatment, standardized medication is the410

most cost-effective and only treatment option. Regular medication can improve patient411

treatment outcomes, indicating that relevant departments should increase the intensity and412

quality of patient follow-up and health education, ensure effective follow-up work413

implementation, and improve patient medication adherence to further improve cure rates and414

quality of life.415

In this study, the effectiveness and cure rates for patients who had taken medication for416

more than 36 months were 40.3% and 9.0%, respectively, which are lower than those417

reported by Li et al., where the effectiveness rate of albendazole treatment for patients with418

CE after 3–6 months was 30.0%. When treatment was extended for 18–30 months, the419

number of cysts decreased by 32.7%, and cystic degeneration decreased by 49.0%, yielding420

an overall effectiveness rate of 81.0% [30]. Due to its low absorption rate in the intestine and421

low concentration of active ingredients in the capsule, albendazole requires an increased422

dosage to achieve therapeutic effects. However, high-dose medication can cause some423

adverse reactions, leading to poor medication compliance and liver damage, causing424

additional physical damage and economic burden to patients. The treatment of CE is related425

to the size, classification, and quantity of the patient's lesions. However, in this study, no426

stratified analysis was conducted on the characteristics of patient lesions.427

A small number of patients obtained follow-up results within the previous year, making428

it difficult to assess patient treatment outcomes. Therefore, only 174 patients were evaluated429
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for treatment effectiveness, reflecting the problems in the management of patients with CE430

medication treatment as well as poor compliance and a lack of emphasis on follow-up.431

4.3 Suggestions432

We recommend the following: First, relevant departments must improve the quality of433

patient management and record-keeping. Second, it is necessary to focus on patient health434

education to increase their knowledge of the disease, treatment, and reexamination, especially435

the performance and treatment of albendazole-related adverse reactions, to reduce the fear of436

adverse reactions. Drug therapy is a long-term procedure that requires patients to regularly re-437

examine and evaluate its efficacy. Third, follow-up personnel should receive more438

professional and comprehensive training, and they should be required to fully document each439

follow-up. Albendazole must be dispensed in a flexible manner. After being informed of the440

characteristics of the two dosage forms, patients select the matching dosage form based on441

their sensitivity and convenience to avoid waste. Regarding patient nomadism, follow-up442

personnel should keep open communication with patients, regularly assess the existing443

albendazole stock of patients, leave a buffer time for drug distribution, and avoid the situation444

of insufficient drugs for patients.445

More extensive and diversified health education and professional guidance should be446

provided to patients receiving medical treatment in community health services to improve447

their knowledge of the harm caused by echinococcosis, albendazole treatment of448

echinococcosis, adverse reactions, and follow-up management, thereby increasing their trust449

and confidence in albendazole treatment and alleviating their fear of adverse reactions. Their450

families and community doctors and officials should be invited to attend. Actively451

implementing regular management for patients with echinococcosis undergoing medication452

therapy can increase their adherence to regular treatment, as well as delay and prevent453

progression and recurrence. Tertiary prevention can increase cure rates, decrease disability454

and mortality rates, and improve their quality of life.In this study, the medical files of some455

patients might not have documented timely information about their albendazole use.456

Additionally, some patients might have had recall bias during the investigation, resulting in457

an underestimation of medication compliance.458
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4.4 Limitations459

The limitations of this study include a sample size and a large number of excluded cases.460

First, 35.3% of the research patients corresponding to the files were excluded from the461

analysis, which could have resulted in selection bias that could not be evaluated. Second,462

surveying 10 out of the 370 endemic counties in China resulted in low representativeness.463

Third, in the analysis of the treatment effect of CE patients, the inclusion of too few patients464

may lead to selection bias and cannot represent the actual treatment situation of patients.465

These biases can lead to discrepancies between research results and actual situations. In466

future research, we recommend conducting long-term follow-up on patients to obtain more467

accurate information on their medication use and treatment outcomes. And it is also468

recommended to include more patients in future analyses. There may be differences in health469

education strategies in different regions. Therefore, we aim to conduct a uniform nationwide470

special survey in the future.471

5. Conclusions472

In conclusion, patients demonstrated poor compliance with albendazole use,473

highlighting the need for improved health education and medication guidance, as well as474

more follow-up to improve compliance. This study recommends that medicated that people-475

awareness should emphasized in in community health services to improve knowledge of476

echinococcosis drug therapy and albendazole adverse effects. At the same time, it is477

necessary to strengthen patients' attention to follow-up and re-examination. Regular478

medication can improve patient treatment effectiveness, implying that relevant departments479

should intensify their efforts and enhance the quality of patient health education. This ensures480

that follow-up and re-examination are conducted effectively, patient medication adherence is481

improved, and patient cure rates and quality of life are increased.482
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