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A B S T R A C T

Introduction: Severe acute pancreatitis (SAP) involves systemic inflammation and intestinal barrier dysfunction. 
This study aimed to assess the efficacy of Qi Huang Tong Mi soft capsules combined with gut probiotics in the 
treatment of SAP.
Methods: A total of 120 SAP patients were randomised into four groups: the experimental group (Qi Huang Tong Mi + 
probiotics + standard care), Qi Huang group, probiotics group, and control group. Treatments lasted 14 days. 
Inflammatory markers, intestinal barrier indicators, and clinical outcomes were evaluated on days 7 and 14.
Results: The experimental group demonstrated the highest efficacy rate (96.67%), with significant reductions in 
C-reactive protein (CRP), IL-6, IL-8, TNF-α, procalcitonin (PCT), alone with improved gut barrier function. Faster 
symptom relief, shorter hospital stays, and fewer complications were observed (P < 0.05).
Conclusions: Qi Huang Tong Mi combined with probiotics effectively and safely reduces inflammation, restores 
intestinal barrier function, and improves clinical outcomes in SAP patients.

Background

Severe acute pancreatitis (SAP) is a common and complex in
flammatory disease characterised by multifactorial pathogenesis, in
cluding excessive pancreatic enzyme activation, reduced trypsin in
hibition, and impaired microcirculation. These factors contribute to 
premature enzyme activation and localised inflammation (Beger and 
Rau, 2007). SAP is frequently associated with systemic inflammatory 
response syndrome (SIRS), which plays a central role in the develop
ment of multi-organ dysfunction syndrome (MODS). Gastrointestinal 
dysfunction is a hallmark of SAP and a key prognostic indicator, with 
contributing factors such as altered gastrointestinal hormones levels, 
microcirculation disturbances, and endotoxins (Garg and Singh, 2019).

Globally, the incidence of SAP is increasing, placing a considerable 
burden on healthcare systems due to its high mortality, prolonged 
hospitalisation, and limited recovery rates despite advancements 
in medical management (Mao, 2019; Petrov and Yadav, 2019). 
Probiotics have demonstrated potential in restoring intestinal dy
namics, protecting the gut barrier, and maintaining intestinal homo
eostasis (Qiu et al., 2024). Additionally, herbal therapies, such as rhu
barb-can enhance intestinal peristalsis and reduce endotoxin-related 
infections.

In this context, this present study investigates the combined effects 
of Qi Huang Tong Mi Soft Capsule (QHTMSC), a standard Chinese pa
tent medicine, and probiotics on inflammatory markers and intestinal 
barrier dysfunction in patients with SAP.
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Methods

This study included 120 patients diagnosed with SAP and con
current gastrointestinal dysfunction who were admitted to the 
Emergency Intensive Care Unit of the First Affiliated Hospital of Bengbu 
Medical University between 2022.10 and 2024.10. The study was ap
proved by the hospital’s Ethics Committee (Approval Number: 
2024045), and written informed consent was obtained from all parti
cipants. Patients were randomly assigned into four groups (n = 30 per 
group) as follows: Experimental group: 17 males, 13 females; aged 
24–75 years old, mean (50.07 ± 13.03) years old; Qi Huang group: 13 
males, 17 females, aged 25–75 years old, mean (48.33 ± 14.66) years 
old, Probiotics group: 22 males, eight females, aged 25–75 years old, 
mean (49.63 ± 15.83) years old, Control group: 17 males, 13 females, 
aged 25–75 years, mean (50.70 ± 15.76) years. Randomisation was 
performed using a computer-generated random number sequence by an 
independent statistician who was not involved in any of other aspect of 
the study. Group allocation was concealed using sequentially num
bered, opaque, sealed envelopes (SNOSE) to prevent selection bias. Due 
to the nature of the intervention (e.g., nasogastric administration of 
visible herbal preparations), blinding of patients and healthcare pro
viders was not feasible. However, outcome assessors and data analysts 
remained blinded to group allocation throughout the study to ensure 
objectivity.

No sex-based stratification was applied during the randomisation 
process. Comparative analysis of baseline age and gender among the 
four groups revealed no statistically significant differences (P > 0.05), 
confirming the baseline comparability of the groups (Table 1).

Sample size calculation

The sample size was calculated based on preliminary clinical data to 
ensure power to detect a clinically meaningful difference in treatment 
efficacy between groups. Assuming a treatment efficacy rate of 80% in 
the experimental group versus 50% in the control group, with a two- 
sided alpha level of 0.05 and a power of 80% (β = 0.2), the minimum 
required sample size was determined to be 27 patients per group. 
Considering potential dropouts and protocol deviations, 30 patients 
were enroled in each group, resulting in a total sample size of 120 
participants.

Inclusion criteria
(1) Patients meeting the diagnostic criteria for SAP and presenting 

with intestinal dysfunction; (2) age ≥ 18 years; (3) organ failure lasting 
more than 48 hours; (4) Acute Physiology and Chronic Health 
Evaluation II (APACHE II) score > 8, Gastrointestinal Dysfunction 
Score (GIDS) greater than or equal to 3; (5) hospitalisation time > 14 
days with complete clinical history; (6) Provision of written informed 
consent.

Exclusion criteria
Patients were excluded if they met any of the following conditions: 

(1) Allergic reaction to any of the medications in this study; (2) severe 
consciousness or communication disorders; (3) life expectancy ≤ 3 

months; (4) who withdrew from the study during the course of treat
ment; (5) any of the following conditions: cardiovascular or cere
brovascular diseases, other systemic metabolic or infectious diseases, 
coagulation disorders, malignancies, end stage gastrointestinal motility 
disorders, mechanical intestinal obstruction, or a history of gastro
intestinal surgery; (6) admitted to the hospital more than 72 hours after 
illness onset or who received treatment outside prior to admission; (7) 
pregnant or breastfeeding women.

SAP diagnostic and evaluation criteria

The diagnosis of SAP was established based on the consensus pro
tocol formulated by the Branch of Gastrointestinal Diseases, China 
Association of Chinese Medicine, as previously described (Li et al., 
2019). The diagnostic criteria for acute pancreatitis (AP) included the 
following:

(1) Persistent and severe upper abdomen pain radiating to the back, 
often accompanied by abdominal distension, nausea, and vomiting. (2) 
Serum lipase and/or amylase activity > 3 times above the upper limit 
of normal. (3) Imaging finding consistent with pancreatitis.

A diagnosis of AP was made when at least two of the above three 
criteria were met. Patients diagnosed with AP were further classified as 
having SAP if organ failure persisted more than 48 hours. The severity 
of the disease was primarily evaluated using the APACHE II scoring 
system (Suvarna et al., 2011), with higher scores indicating more dis
ease severity.

Diagnostic criteria for gastrointestinal dysfunction

The diagnostic criteria for GIDS in critically ill patients were ap
plied, with GIDS categorised into five grades, ranging from 0 to 4 
(Reintam Blaser et al., 2021).

Score 0 (No dysfunction):
Asymptomatic, or presenting with only one of the following symp

toms, in the absents of oral intake: absent bowel sounds, vomiting, 
gastric retention > 200 ml, gastrointestinal paralysis, abdominal dis
tension, mild diarrhoea, no-severe gastrointestinal bleeding (not re
quire transfusion), or an intra-abdominal pressure > 20 mmHg.

Score 1 (increased risk):
Presence of any two of the symptoms listed above, without oral 

intake.
Score 2 (gastrointestinal dysfunction):
Presence of at least three of the symptoms listed under score 1, or 

any two of the following symptoms: severe diarrhoea; gastrointestinal 
bleeding requiring transfusion; or IAP > 20 mmHg.

Score 3 (gastrointestinal failure):
Presence of at least three of the following: use of prokinetic drugs; 

gastrointestinal paralysis; abdominal distension; severe diarrhoea; 
gastrointestinal bleeding requiring transfusion; or IPA > 20 mmHg.

Score 4 (life-threatening dysfunction):
Gastrointestinal bleeding leading to haemorrhagic shock, mesen

teric ischaemia, or abdominal compartment syndrome.
Additionally, severe diarrhoea was defined according to the Bristol 

stool form scale as ≥5 bowel movements per day or ≥1000 ml of stool 

Table 1 
Baseline demographic and clinical characteristics of patients across the four treatment groups. 

Data Control group (n = 30) Qi Huang group (n = 30) Probiotics group (n = 30) Experimental group (n = 30) χ2 P

Gender (case) 5.558 0.135
Male 17 13 22 17
Female 13 17 8 13
Age (x ± s, years) 50.70 ± 15.759 48.33 ± 14.660 49.63 ± 15.830 50.07 ± 13.030 0.136 0.938

QHTMSC, Qi Huang Tong Mi Soft Capsule.
Including age and gender distribution at admission across the four treatment groups (experimental, QHTMSC, probiotics, and control). No statistically significant 
differences were observed among the groups, indicating comparability (P > 0.05).
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per day (Lewis and Heaton, 1997). Gastric residual volume (GRV) and 
Intra-abdominal pressure (IAP) were routinely measured in all patients 
using nasogastric tubes and indwelling bladder catheters, respectively.

Treatment protocols

All patients across four groups received standard hospital care, 
which included:

(1) Fasting and gastrointestinal decompression using a nasogastric 
tube until bowel function recovered; (2) Fluid resuscitation with iso
tonic saline or Ringer's lactate at an initial rate of 250–500 ml/H, ad
justed according to hemodynamic monitoring; (3) Electrolyte and acid- 
base balance correction, monitored every 6–12 hours; (4) Pain control 
with intravenous parecoxib sodium or fentanyl as needed (e.g., par
ecoxib 40 mg q12h); (5) Pancreatic secretion suppression with con
tinuous intravenous infusion of octreotide at 25 μg/H for 5–7 days; (6) 
Antibiotic prophylaxis was not routinely used unless infection was 
suspected; (7) Oxygen therapy or mechanical ventilation as required for 
patients with hypoxaemia; (8) Nutritional support started early via 
nasojejunal feeding once intestinal sounds resumed; (9) Close mon
itoring of laboratory markers and imaging to assess disease progression.

Control Group: Received only basic treatment without Qi Huang 
Tong Mi soft capsules (QHTMSC, NMPN: Z20090050, Shineway, Qi 
Huang Tong Mi soft capsule is a standardised traditional Chinese 
medicine formulation included in the Pharmacopoeia of the People’s 
Republic of China (2020 Edition). It consists of the following in
gredients: Astragali Radix (Astragalus membranaceus), Angelicae Sinensis 
Radix (Angelica sinensis), Polygoni Multiflori Radix (Polygonum multi
florum), Rhei Radix et Rhizoma Praeparata (Rheum palmatum), Cistanches 
Herba (Cistanche deserticola), Sesami Semen Nigrum (Sesamum indicum), 
Juglandis Semen (Juglans regia), Cassiae Semen (Cassia obtusifolia), 
Aurantii Fructus Immaturus (Citrus aurantium), Armeniacae Semen 
Amarum Praeparatum (Prunus armeniaca), and Persicae Semen (Prunus 
persica).) or probiotics（Chang Le Kang capsules, NMPN: S20020015, 
SINOVAC). Qi Huang Group: Basic treatment plus QHTMSC (1.5 g 
dissolved in 20 ml lukewarm water, administered via naso-enteric tube 
twice daily). Probiotic Group: Basic treatment plus Chang Le Kang 
capsules (1 260 mg dissolved in 20 ml lukewarm water, totalling 2 520 
mg/d, equivalent to 6.0 × 10⁷ CFU live bacteria). Experimental Group: 
Basic treatment with a combination of QHTMSC (1.5 g/dose, twice 
daily) and Chang Le Kang capsules (1 260 mg/dose, twice daily, to
talling 2 520 mg/d). The treatment lasted for 14 days, with clinical and 
laboratory assessments conducted on days 7 and 14 (Fig. 1).

Biochemical and microbiological analysis

Peripheral venous blood samples (5.0 ml) were collected from pa
tients at three time points: admission (before treatment) and on 7th and 

14th days of treatment. Samples were placed in anticoagulation tubes, 
and serum was separated by low-speed centrifugation. Serum levels of 
inflammatory response indicators (IL-8, IL-6, TNF-α, CRP, HBP, PCT) 
were measured by radioimmunoassay. Serum levels of ET (CSB- 
E07007h, CUSABIO), D-lac (S0204S, beyotime), DAO (CSB-E10137h, 
CUSABIO), HMGB-1 (CSB-E08223h， CUSABIO）were assessed by 
ELISA.

Fresh stool samples (0.5 g) were collected from patients in all four 
groups at three time point: at admission (prior to treatment), and on 7th 
and 14th days of treatment. Samples were collected using disposable 
fecal collector and diluted to 10–9 times using the 10-fold dilution 
method. After dilution, 50 μl of the diluted solution was taken for in
cubation. Anaerobic bacteria (Bifidobacterium, Lactobacillus) were cul
tured in（MRS Agar, HB0384-9, Hopebio) using Anaeropack systems 
（Mitsubishi Gas Chemical, Japan）in an anaerobic jar at 37’C for 
48 hours, while aerobic bacteria (Enterococcus, Enterobacteriaceae) were 
cultured in（BS agar HB0268–2, Hopebio）and incubated at 37 under 
aerobic conditions for 24 hours.

Colony forming units (CFUs) were counted manually, and the results 
were expressed as the logarithm of CFU per gram of wet stool weigh 
(lgCFU/g). The formula used for CFU calculation was:

CFU/ml = (sample weight + amount of diluent)/sample weight × 
colony dilution factor × colony number. Each sample was analyzed in 
triplicate (n = 3 independent cultures per time point per patient) to 
ensure accuracy, and the mean value was used for analysis.

Observation indicators

Clinical efficacy
The following clinical parameters were recorded before treatment, 

as well as on the 7th and 14th days after treatment: time to relief of 
abdominal pain, time of anal exhaustion, time of normalisation of in
testinal peristalsis, and length of hospital stay. Additionally, clinical 
efficacy and incidence of complications, such as ascites, paralytic in
testinal obstruction, pancreatic pseudocyst, and respiratory distress 
syndrome were compared among the four groups.

Treatment efficacy was evaluated using the follows criteria:
Markedly effective: Symptoms such as nausea, vomiting, fever, signs 

of peritoneal irritation, epigastric pain with abdominal distension dis
appeared after treatment, and laboratory test indexes returned to 
normal;

Effective: Symptoms such as nausea, vomiting, fever, peritoneal ir
ritation signs, epigastric pain with abdominal distension were im
proved, and laboratory test indexes returned to normal;

Ineffective: No significantly improvement of the patient's condition 
compared to pre-treatment, or the condition worsened or resulted in death.

The total effective rate (%) = (number of cases with apparent effect 
+ number of effective cases)/total number of cases × 100.

Fig. 1. Flowchart of the experiments design. Patients were 
randomised into four treatment groups and evaluated at 
baseline, day 7, and day 14. For continuous variables, 
between-group comparisons were performed using one- 
way ANOVA (if normally distributed) or Kruskal-Wallis 
test (for non-normal distributions). Categorical variables 
were analyzed using the Chi-square test. Statistical sig
nificance was set at P < 0.05. Note: All statistical analyses 
were performed using SPSS 27.0.
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Biochemical and microbiological indicators
The intestinal barrier function (endotoxin, D-lac, DAO, HMGB1, 

GIDS, APACHE II score), intestinal flora count (Lactobacillus, 
Bifidobacterium, Escherichia coli, and Staphylococcus), and inflammatory 
indexes (CRP, IL-6, IL-8, TNF-α, NLR, PLR, PCT, and HBP) were as
sessed before and after treatment.

Statistical processing

Statistical analysis was performed using SPSS 27.0 software. 
Measurement data were expressed as (x ± s) and analyzed using t-test, 
assuming normal distribution.

Categorical data were expressed as percentages (%) and analyzed 
using χ2. A P value of < 0.05 was considered statistically significant.

Results

Clinical efficacy

The experimental group exhibited significantly shorter times to 
abdominal pain relief, anal exsufflation, normalisation of intestinal 
peristalsis, and overall hospitalisation compared to the other groups. 
The incidence of complications was 36.7% (control), 26.7% (Qi 
Huang), 23.3% (probiotic), and 13.3% (experimental), with statistically 
significant differences among the groups (P < 0.05).

The treatment efficacy rate in the experimental group was 97.67%, 
which was significantly higher than that observed in the Qi Huang 
(83.33%), the probiotic group (80.00%), and the control groups 
(76.67%) (P < 0.05). The experimental group also had the lowest rate 
of complication, highlighting the potential benefit of combination 
therapy (Table 2).

The overall effective rate was defined as the proportion of patients 
who demonstrated improvement in clinical symptoms and laboratory 
parameters after treatment (apparent + effective cases). In contrast, 
the complication rate referred to the incidence of adverse clinical 
events during hospitalisation, such as ascites, paralytic ileus, pseudo
cyst, or respiratory distress. While both outcomes are presented to
gether in (Table 2), they represent distinct clinical endpoints (*P < 
0.05 compared with the control group).

Intestinal barrier function

Before treatment, there were no statistically significant differences 
among the four groups in APACHE II, GIDS scores, and intestinal barrier 
markers (endotoxin, D-lac, DAO, HMGB1) (P > 0.05). However, after 7 
and 14 days of treatment, the experimental group exhibited sig
nificantly greater reductions in all these scores and biomarkers com
pared to other groups (P < 0.05) (Table 3).

Inflammatory factor indicators

Baseline levels of CRP, IL-6, IL-8, TNF-α, NLR, PLR, PCT, and HBP 
were comparable across all groups. Following treatment, the experi
mental group exhibited the most significant reductions in these in
flammatory makers (P < 0.05), whereas the Qi Huang and probiotic 
groups demonstrated moderate improvements compared to the control 
(Table 4).

Intestinal flora

Pre-treatment counters of intestinal flora (Lactobacillus, 
Bifidobacterium, Escherichia coli, Staphylococcus) were comparable 
among all groups. Following treatment, the experiment group showed a 
significant increase in Bifidobacterium and Lactobacillus levels along 
with a greater reduction in Escherichia coli and Staphylococcus levels 
compared to the other groups (P < 0.05) (Table 5). Ta
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). Discussion

Most acute pancreatitis (AP) cases are mild and response well to 
standard interventions, including fluid resuscitation, pain management, 
anti-inflammation treatments, and early enteral nutrition (Leppäniemi 
et al., 2019; Chinese Pancreatic Surgery Association, 2021). However, 
approximately 20–30% of patients progress to severe acute pancreatitis 
(SAP), which is associated with a mortality rate of approximately 15% 
(Van Santvoort et al., 2011).

A pivotal factor in the progression of SAP is gastrointestinal (GI) barrier 
dysfunction, which facilitates bacterial translocation, system inflammation, 
and the development of multiple organ dysfunction syndrome (MODS) (Liu 
et al., 2008). Studies have shown that SAP-related GI dysfunction is char
acterised by increased intra-abdominal pressure, microbial imbalance, and 
impaired intestinal mucosal integrity (Thandassery et al., 2013; Tan et al., 
2015). These factors collectively exacerbate inflammation and contribute to 
poor clinical outcomes. Although conventional Western medicine inter
ventions, such as octreotide, can suppress pancreatic secretion and alleviate 
symptoms, their effects on lone-term intestinal function are limited and 
maybe associated with adverse side effects (Li et al., 2017). As a results, 
there is growing interest in therapeutic strategies that directly target the 
intestinal barrier to reduce SAP-related complications.

From the perspective of traditional Chinese medicine (TCM), SAP is 
attributed to internal imbalances such as ‘heat,’ ‘stagnation of qi,’ and 
‘blood stasis’ (Yang et al., 2021). Rhubarb-based herbal formulations, 
including Qi Hunag Tong Mi soft capsules (QHTMSC), have demon
strated anti-inflammatory, antibacterial, and gastrointestinal motili
ty–enhancing properties (Wan et al., 2014). QHTMSC combines rhu
barb with other TCM herbs such as Astragalus membranaceus, Angelica 
sinensis, and peach kernel, which are believed to synergistically improve 
gastrointestinal motility, restore intestinal microbial balance, and pre
serve intestinal mucosal integrity (Hu et al., 2018).

In parallel, probiotics have also been widely recognised for their 
role in maintaining gut homoeostasis. The intestinal microbiota plays as 
central role in metabolic, immune, and barrier functions (Caldeira 
et al., 2020). In particular, Lactobacillus and Bifidobacterium species can 
modulate host immunity responses, produce short-chain fatty acids 
(SCFAs), enhance strengthen tight junction integrity, and reduce en
dotoxemia and systemic inflammation (Li et al., 2020). Clinical trials 
have demonstrated that probiotics can reduce disease severity and ac
celerate recovery in patients with pancreatitis (Gao et al., 2023).

Our finding suggests that the combining QHTMSC and probiotics sig
nificantly enhances clinical outcomes in patients with SAP. Compared with 
the other groups, the experimental group exhibited the most substantial 
reduction in inflammatory markers (e.g., CRP, IL-6, IL-8, TNF-α, PCT), in
testinal permeability indices (e.g., DAO, D-lactate, endotoxin), and severity 
scores (e.g., GIDS and APACHE II), alongside faster symptom resolution and 
shorter hospitalisation. Additionally, favourable alterations in the gut mi
crobiota were observed in the experimental group, characterised by in
creased levels of Lactobacillus and Bifidobacterium, and decreased counts of 
Escherichia coli and Staphylococcus. These changes suggest a synergistic effect 
of QHTMSC and probiotics in restoring microbial balance and enhancing 
mucosal barrier function, thereby potentially preventing bacterial translo
cation, and attenuating systemic inflammatory responses.

Our findings support the hypothesis that a dual-modality approach- 
targeting both inflammation and intestinal barrier integrity-may be 
more effective than single-agent therapy in management of SAP. In 
contrast to previous studies that investigated probiotics or herbal 
medicine alone (Hu et al., 2018; Gao et al., 2023), our study provides 
novel evidence for the combined use of these interventions within a 
randomised controlled trial design. This integrative strategy may serve 
as a safe, accessible, and cost-effective adjunct to conventional sup
portive care, particularly in resource-limited clinical settings.

However, this study has several limitations. First, the following-up 
period was limited 14-days, which may not capture lone-term outcomes 
such as recurrence, chronic pancreatitis, or gut microbiota re- 
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stabilisation. Second, only culturable bacteria were analyzed, without 
using high-throughput sequencing techniques that could provide 
deeper insights into microbial diversity and functional pathways. Third, 
the underlying molecular mechanisms through which QHTMSC and 
probiotics exert their protective effects remain unclear. Future studies 
involving multi-omics analysis and in vitro or clinical mechanistic va
lidation (e.g., tight junction protein expression, cytokine pathway 
analysis) are warranted to further elucidate the pathways involved.

In conclusion, our study provides clinical evidence that the combi
nation of Qi Huang Tong Mi soft capsules and probiotics can safely and 
effectively promote inflammatory resolution, restore intestinal barrier 
integrity, and improve clinical outcomes in patients with SAP. This 
combined therapeutic approach represents a promising adjunctive 
strategy for enhancing prognosis in severe pancreatitis and warrants 
further investigation in larger, multi-centre clinical trials.
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