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ABSTRACT
Introduction Diabetic foot infections impose a substantial economic burden globally, particularly in developing countries such as China. This study evaluated
the cost-effectiveness of Fufang Huangbai fluid (FHF) compared with Suprasorb® A + Ag antimicrobial calcium alginate wound dressing (SAAAD) for treating
grade 1–2 diabetic foot ulcers (DFUs) (graded according to the International Working Group on the Diabetic Foot/the Infectious Diseases Society of America
[IWGDF/IDSA]). Methods A cost-effectiveness analysis was conducted using 2 weeks of randomized controlled trial data (n = 176) using Chinese healthcare
system costs and service fees.  Quality-adjusted life years (QALYs) served as the primary health outcome, and costs included drug expenses and dressing ser-
vices. Both deterministic and probabilistic sensitivity analyses were performed. Results Compared with the SAAAD group, the FHF group saved CNY 300.64
and gained an incremental 0.0013 QALYs, making it a dominant approach with a net monetary benefit of CNY 325.86. Sensitivity analysis indicated that the
unit price of SAAAD had the greatest impact on the results.  At a willingness-to-pay threshold of CNY 20 000 per QALY, the probability of FHF being cost-
effective was 70.65%. Conclusion FHF is economically advantageous compared with SAAAD for the treatment of DFUs of IWGDF/IDSA grade 1–2.
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 1. Introduction

Diabetic foot ulcers (DFUs), severe complications of diabetes, are charac-
terized by chronic wounds of the foot resulting from peripheral neuropathy,
vascular pathology, and localized inflammation induced by prolonged hyper-
glycemia.  DFUs  are  difficult  to  heal  and  are  prone  to  secondary  infections,
which  can  progress  to  lower-extremity amputation  or  even  mortality,  sub-
stantially impairing patients’ quality of life and long-term prognosis.1‒3

The global prevalence of diabetes is increasing at an annual rate of 3.31%.
By 2021, approximately 530 million people had diabetes, and this number is
projected  to  rise  to  1.31  billion  by  2050.4 China  has  the  highest  number  of
patients with diabetes worldwide,  with recent studies estimating 233 million
individuals  with  diabetes  by  2023,  corresponding  to  an  age-standardized
prevalence of 13.7%, nearly double that in 2005. If the current trend persists,
the  prevalence  of  diabetes  in  China  is  projected  to  reach  29.1%  by  2050.5

Approximately  20%–34%  of  patients  with  diabetes  may  develop  DFUs,  of
whom  60%  may  experience  diabetic  foot  infection  (DFI).6 Global  diabetes-
related healthcare expenditures were estimated at $966 billion in 2021 and are
projected to reach $1054 billion by 2045.7 According to the International Dia-
betes Federation’s 2021 Global Diabetes Atlas,8 developing countries are expe-
riencing  the  fastest-growing  diabetes  epidemic,  with  the  disease  accounting
for  up  to  40%  of  healthcare  resources.9 The total  economic  burden  of  dia-
betes  in  China  is  projected  to  reach  CNY  460  billion  by  2030.5 Notably,
expenditures  related  to  DFUs  account  for  33%  of  the  total  diabetes-related

healthcare  spending.2,10 Collectively,  the  expanding  population  of  patients
with DFUs and DFIs will generate significant healthcare demands and impose
a substantial economic burden on society and patients.

According to  the  2023 guidelines  on the  diagnosis  and treatment  of  foot
infections  in  patients  with  diabetes,  jointly  published  by  the  International
Working Group on the Diabetic  Foot  (IWGDF) and the Infectious Diseases
Society of America (IDSA),11 DFIs are classified into four grades: no infection,
mild,  moderate,  and  severe.  Patients  with  grade  1–2  infections  represent  a
high proportion of cases, exhibiting mild symptoms without bone marrow or
systemic  involvement,  and  are  primarily  treated  with  local  antibacterial
agents such as silver-ion-containing dressings, betadine ointments, and povi-
done-iodine  solutions.  Antimicrobial  therapy  is  guided  by  bacterial  culture
and  drug-sensitivity  testing,  and  antibiotics  are  commonly  administered  as
indicated. However, increasing bacterial resistance has created an urgent need
to identify new antimicrobial therapies for DFIs.

Wound  dressings  play  a  critical  role  in  regulating  the  local  wound
microenvironment.12 They maintain a moist wound environment and control
exudates,  thereby  promoting  keratinocyte  and  fibroblast  proliferation  and
accelerating wound healing. Fufang Huangbai fluid (FHF), composed of five
Chinese  herbs—Phellodendron  chinense Schneid.  (P. chinense,  Huang  Bo),
Forsythia suspense (Thunb.) Vahl (F. suspense,  Lian Qiao), Lonicera japonica
Thunb. (L. japonica, Jin Yin Hua), Taraxacum mongolicum Hand.-Mazz. (T.
mongolicum,  Pu  Gong Ying),  and Scolopendra  subspinipes mutilans L.  Koch
(S. subspinipes,  Wu  Gong)—exerts  anti-Gram-positive  effects,  promotes
wound healing, and improves non-specific immunity. It is widely used for the
treatment  of  ulcers  and  wounds,  and  pharmacological  studies  indicate  that
these herbs exhibit synergistic antibacterial effects. Berberine from P. chinen-
sis demonstrates potent inhibitory activity against certain drug-resistant bac-
teria, surpassing that of some conventional antibiotics.13,14 Forsythiaside from
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F. suspense exhibits significant inhibitory activity against both Staphylococcus
aureus and Escherichia coli.15 Chlorogenic acid and luteolin from L. Japonica
show broad-spectrum antimicrobial properties.16 Taraxasterol and phytic acid
from T. mongolicum inhibit Staphylococcus  aureus and Salmonella,17 antimi-
crobial peptides from S. subspinipes demonstrate broad-spectrum antibacteri-
al efficacy.18

Clinical  trials  have  confirmed  that  FHF  is  effective  in  treating  DFIs  and
can  improve  ulcer  healing.19‒22 In  modern  wound  care,  Suprasorb®  A  +  Ag
antimicrobial calcium alginate wound dressings (SAAAD) represent a widely
used approach for managing chronically infected wounds. The alginate com-
ponent  of  these  dressings  demonstrates  exceptional  exudate-absorption
capacity, and their efficacy in promoting the healing of DFUs has been exten-
sively  validated.12,23,24 Calcium ions  accelerate  wound  coagulation  and  effec-
tively  control  bleeding,  while  positively  charged  silver  ions  inhibit  bacterial
adhesion and disrupt  cell  membrane structures,  exhibiting inhibitory  effects
against both Gram-positive and Gram-negative bacteria.25

Although  SAAAD  is  expensive,  FHF  represents  a  promising  and  cost-
effective alternative for treating DFIs. However, few studies have analyzed the
cost-effectiveness  of  FHF  compared  with  SAAAD,  which  limits  its  broader
clinical adoption.

This study, based on a randomized controlled trial, aimed to evaluate the
cost-effectiveness  of  FHF  as  a  potential  alternative  treatment  for
IWGDF/IDSA grade  1–2  DFUs.  The  findings  provide  decision-makers  with
robust economic evidence to optimize healthcare resource allocation.

 2. Methods

 2.1. Ethical approval
This study is approved by the Ethics Committee of Dongzhimen Hospital

Affiliated to Beijing University of Chinese Medicine (approval no.: DZMEC-
KY-2020-40; Beijing, China).

 2.2. Study population and setting
The data for this study were collected from December 2020 to December

2022 from patients with DF treated at Dongzhimen Hospital Beijing Univer-
sity  of  Chinese  Medicine  (Beijing,  China),  Beijing  Hospital  of  Traditional
Chinese Medicine  (Beijing,  China),  First  Teaching  Hospital  of  Tianjin  Uni-
versity of Traditional Chinese Medicine (Tianjin, China), Affiliated Hospital
of Shandong University of Traditional Chinese Medicine (Ji’nan, China), and
Shuguang  Hospital  Shanghai  University  of  Traditional  Chinese  Medicine
(Shanghai,  China).  To  ensure  the  applicability  and  generalizability  of  the
findings, the target population was defined as patients whose baseline charac-
teristics were representative of typical DFI cases in China.

The study enrolled patients aged 18–75 years old with IDSA grade 2 DFU.
Furthermore, the hemoglobin A1c level was ≤8%, ankle brachial index was ≥
0.4, and ulcer area was between 1 × 1-cm2 and 10 × 10-cm2. Those who were
allergic  to  interventions,  used  antibiotics  within  1  week  prior  to  treatment,
had foot ulcers of non-diabetic etiology, severe hypoproteinemia, and cogni-
tive impairment were excluded.

Participants  were  randomly  allocated  to  the  experimental  or  control
group. All patients took part voluntarily and provided written informed con-
sent before the trial began.

 2.3. Comparators
The  experimental  group  was  treated  with  FHF  (100  mL;  National  Drug

Approval no.: Z10950097; Shandong Hanfang Pharmaceutical, Jinan, China),
which was applied by soaking 10 layers of sterile gauze. After immersing the

wound  with  the  soaked  gauze  for  10  min,  FHF  was  applied  to  the  wound
using  two  pieces  of  gauze  and  secured  with  a  bandage.  The  dressing  was
changed once daily, and treatment continued for 2 weeks.

The  control  group  used  SAAAD  (10  ×  10-cm2;  National  Medical  Device
Registration no.: 20183141645; Lohmann & Rauscher International GmbH &
Co.  KG,  Schönau  a.d.  Triesting,  Austria),  which  was  applied  to  the  wound
surface and secured with a bandage, with dressings changed once daily, con-
tinued for 2 weeks.

According  to  the  drug  instructions,  the  ulcers  were  treated  by  applying
gauze strips soaked in 10–20 mL of FHF. Assuming 15 mL of medication was
used to soak and bandage the wound, each dressing change required 30 mL of
FHF.

 2.4. Perspective and time horizon
According  to  the  China  Guidelines  for  Pharmacoeconomic  Evaluations

(2020),26 the  costs  measured  in  a  cost-effectiveness  analysis  comprise  direct
medical,  direct  nonmedical,  and  indirect  costs.  Direct  costs  account  for  the
largest  proportion  of  the  economic  burden  for  patients  with
diabetes—approximately  three  times  higher  than  indirect  costs—with  foot
complications being the primary source of expenses.6,27 DFI frequently occurs
in  patients  with  DFU,  making  it  difficult  to  allocate  the  resulting  indirect
costs between the two conditions.  Furthermore, the indirect costs associated
with DFI are difficult to quantify. Given these circumstances, this study con-
ducted  the  cost-effectiveness  analysis  from  the  perspective  of  the  Chinese
healthcare system.

The time horizon for  this  study was  set  at  2  weeks,  based on the  clinical
trial  duration  and  treatment  guidelines.  The  clinical  trial  specified  a  2-week
observation period  for  patients  with  mild  infections,  consistent  with  treat-
ment  guidelines  recommending  1–2  weeks  of  antibiotic  therapy  for  mild
DFI.28 Therefore, the 2-week time horizon reasonably reflects the value of the
intervention. Due to the short time horizon, this study did not consider dis-
count rate.

 2.5. Study parameters
From  the  Chinese  healthcare  system  perspective,  direct  medical  costs  in

this  study included drug costs  and dressing-change service fees.  Drug prices
were calculated using the 2023 bidding prices obtained from the Yaozh web-
site (https://vip.yaozh.com/home, accessed June 14, 2024), based on the aver-
age  unit  price  of  the  minimum  specification.  Dressing-change  service  fees
were obtained from provincial  medical  insurance  bureaus  of  30  administra-
tive regions, including Beijing, Tianjin, Shandong, and Shanghai, or from the
bureaus of  provincial  capitals  and other cities.  All  patients had wound areas
less than 10 cm2, classified as “small dressing changes” in the medical service
price catalog. We calculated the total average prices of small-dressing change
services  in  primary,  secondary,  and  tertiary  hospitals  in  each  administrative
region as  unit  costs.  Direct  medical  costs  were  obtained by  combining  drug
costs and dressing-change service fees for daily dressing changes over the 2-
week  period.  The  minimum  unit  prices  of  FHF  and  SAAAD  and  dressing-
change service fees are listed in Table 1.

Quality-adjusted life  years  (QALYs)  are  standardized  measures  combin-
ing survival and health-related quality of life, where 1 QALY = 1 year of per-
fect health. The EuroQol Five-Dimension Three-Level (EQ-5D-3L) question-
naire  was  used  to  collect  utility  values  from  participants  at  baseline  (before
treatment) and at 2 weeks after treatment. The utility values for participants
in the  experimental  and control  groups at  baseline  and post-treatment  were
calculated based on the utility value set for the general population in China.29

QALY was calculated using the following formula:

QALYs= (post treatment utility value+ baseline utility value)× 1
2
× 14

365

All parameters employed in this study are listed in Table 2.

 2.6. Cost-effectiveness analysis
This  study  performed  a  cost-effectiveness  analysis  using  QALYs  as  the

health outcome. Costs were calculated based on drug expenses and dressing-
change service fees incurred during the 2-week treatment period. The incre-
mental  cost-effectiveness  ratio  (ICER)  and  net  monetary  benefit  (NMB)  for
the experimental and control groups were calculated.
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ICER=
cost A − cost B

effectiveness A − effectiveness B

NMB = λ×ΔE−ΔC
λ ΔE =

effectiveness A − effectiveness B, ΔC cost A− cost B
where  is  the  willingness-to-pay  (WTP)  threshold, 

  = . A review on
pharmacoeconomic  studies  on  DF  in  the  Chinese  population  (2020–2024)
indicated that WTP values ranged from CNY 20 000–50 000 per QALY.30,31 To
fully reflect the cost-effectiveness of FHF for DFI, we set WTP at CNY 20 000
per QALY. The cost-effectiveness of the treatment was evaluated by compar-
ing ICER and WTP: If ICER exceeds WTP, the treatment is not economical;
otherwise, it is economical. When ICER and incremental cost were less than
zero, NMB is used to calculate the net benefit.

The  robustness  of  the  results  was  assessed  using  deterministic  sensitivity
analysis  (DSA)  and  probabilistic  sensitivity  analysis  (PSA).  In  the  DSA,  the
utility value range was set as the 95% confidence interval (CI), whereas drug
prices and single dressing-change service fees were varied between their actu-
al minimum and maximum values. Since dressing-change frequency, dosage,
and treatment duration were fixed in this study, sensitivity analysis assumed
±10% variation from baseline values for these parameters. At a WTP thresh-
old of CNY 20 000 per QALY, NMB was calculated using the upper and low-
er  values  of  every  parameter,  and  a  tornado  diagram  was  constructed.  For
PSA,  the  implementation  of  the  bootstrap  method  was  not  feasible  because
complete  individual  patient  data  could  not  be  obtained.  As  an  alternative,  a

Monte Carlo simulation was conducted, assuming that the utility parameters
followed a beta distribution and cost parameters followed a gamma distribu-
tion.  Results  were  presented  as  incremental  cost-effectiveness  scatter  plots
and cost-effectiveness acceptability curves. Data analysis was performed using
Microsoft Excel 2021 (Microsoft Corp., Redmond, WA).

 3. Results

 3.1. Basic analysis
A  total  of  234  participants  were  included  in  the  study  and  randomly

assigned  to  the  experimental  and  control  groups  using  a  non-blinded
method.  Of  these,  176  participants  completed  the  experiment  and  provided
valid  data,  with  86  and  90  participants  in  the  FHF  and  SAAAD  groups,
respectively.  The  baseline  and  post-treatment  utility  values,  95%  CIs,  and
QALYs for patients in the FHF and SAAAD groups are shown in Table 3. The
distribution of utility values at baseline and post-treatment in the experimen-
tal and control groups is presented in Appendix 1. Cost information is sum-
marized in Table 4.

Table 5 presents the results of cost-effectiveness analyses. Compared with
the SAAAD  group,  the  FHF  group  saved  CNY  300.64  and  gained  an  addi-
tional 0.0013 QALY, demonstrating an absolute advantage. At a WTP thresh-
old  of  CNY  20  000  per  QALY,  the  NMB  was  CNY  325.86,  indicating  that
FHF has a cost-effectiveness advantage over SAAAD.

 

Table 1    Summary of minimum unit prices for medicines and dressing-change service fees

Parameter Price (CNY) Range Distribution Data source Notes

Minimum unit price of FHF (CNY·mL−1) 0.38 0.38‒0.39 Gamma Yaozhi website Average bidding prices in 2023
Minimum unit price of SAAAD (CNY·cm−2) 3.30 0.55‒6.14 Gamma Yaozhi website Average bidding prices in 2023
Unit dressing-change service fee 12.35 3.00‒24.00 Gamma Medical Security Bureau Average of 30 administrative regions

Notes: CNY: Chinese Yuan; FHF: Fufang Huangbai fluid; SAAAD: Suprasorb® A + Ag antimicrobial calcium alginate wound dressing.

 

Table 2    Parameters used in the cost-effectiveness analysis

Parameter Baseline value Lower value Upper value Distribution Data source

Daily dosage

　FHF (mL) 30 27 33 Gamma Drug instruction

　SAAAD (cm²) 10 9 11 Gamma Drug instruction

Unit cost per dosage

　FHF (CNY·mL−1) 0.38 0.38 0.39 Gamma 2023 Yaozhi website bidding price

　SAAAD (CNY·cm−2) 3.30 0.55 6.14 Gamma 2023 Yaozhi website bidding price

Daily dressing-change frequency

　FHF 1 0.90 1.1 Gamma Drug instruction

　SAAAD 1 0.90 1.1 Gamma Drug instruction

Duration of treatment (days)

　FHF 14 12.60 15.40 Gamma Clinical trial

　SAAAD 14 12.60 15.40 Gamma Clinical trial

Unit dressing-change service fee (CNY) 12.35 3 24 Gamma Medical service prices of 30 regions

Baseline utility value

　FHF group 0.16 0.10 0.23 Beta Clinical trial data

　SAAAD group 0.19 0.13 0.25 Beta Clinical trial data

Post-treatment utility value

　FHF group 0.49 0.43 0.54 Beta Clinical trial data

　SAAAD group 0.40 0.33 0.46 Beta Clinical trial data

Notes: CNY: Chinese Yuan; FHF: Fufang Huangbai fluid; SAAAD: Suprasorb® A + Ag antimicrobial calcium alginate wound dressing.
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 3.2. Sensitivity analysis

 3.2.1. Deterministic sensitivity analysis

The  results  of  DSA  showed  that  the  five  parameters  with  the  greatest
impact  on  NMB  were:  the  minimum  unit  price  of  SAAAD,  daily  dressing-
change  frequentcy  with  SAAAD, daily  dosage  of  SAAAD (cm2),  duration of
treatment with SAAAD, and daily dressing-change frequency with FHF. The
latter four parameters had roughly equivalent impacts on the NMB. The min-
imum unit  price  of  SAAAD produced the  largest  range  of  changes  in  NMB
(Figure 1).

 3.2.2. Probabilistic sensitivity analysis

The incremental cost-effectiveness scatter plot (Figure 2) showed that after

10 000 Monte Carlo simulations, most points fell in the fourth quadrant, with
incremental  costs  ranging  approximately  from ‒1755.67 to  184.05  CNY and
incremental effects ranging from ‒0.0121 to 0.0104 QALY. At a WTP of CNY
20  000  per  QALY,  the  probability  that  FHF  was  cost-effectiveness  was
70.65%,  indicating  that  FHF  was  less  expensive  and  more  effective  than
SAAAD, with robust results.

The cost-effectiveness acceptability curve (Figure 3) shows that the proba-
bility of the FHF group having a cost-effectiveness advantage was consistent-
ly higher than that of the SAAAD group.

 4. Discussion
Based on a healthcare system perspective, this study used a cost-effective-

ness analysis  to  evaluate  the  economics  of  FHF  and  SAAAD  for  the  treat-

 

Table 3    Summary of utility value information

Treatment Baseline utility 95% CI Utility post-treatment 95% CI QALYs

FHF 0.16 0.10‒0.23 0.49 0.43‒0.54 0.0125
SAAAD 0.19 0.13‒0.25 0.40 0.33‒0.46 0.0112

Notes: CI: confidence interval; FHF: Fufang Huangbai fluid; QALY: quality-adjusted life year; SAAAD: Suprasorb® A + Ag antimicrobial calcium alginate wound dressing.

 

Table 4    Summary of cost information

Treatment Drug cost (CNY) Dressing-change service fee (CNY) Total cost (CNY)

FHF 161.36 172.91 334.27
SAAAD 462.00 172.91 634.91

Notes: CNY: Chinese Yuan; FHF: Fufang Huangbai fluid; SAAAD: Suprasorb® A + Ag antimicrobial calcium alginate wound dressing.

 

Table 5    Cost-effectiveness analysis of two treatments for diabetic foot infection

Treatment Total cost (CNY) Incremental cost (CNY) health outcome (QALY) Incremental QALY ICER (CNY/QALY) NMB (CNY)

FHF 334.27 ‒300.64 0.0125 0.0013 Absolute advantage 325.86
SAAAD 634.91 0.0112

Notes: CNY: Chinese Yuan; FHF: Fufang Huangbai fluid; ICER: incremental cost-effectiveness ratio; NMB: net monetary benefit; QALY: quality-adjusted life year; SAAAD: Suprasorb®
A + Ag antimicrobial calcium alginate wound dressing.

 

Figure 1    Tornado diagram of deterministic sensitivity analyses

Notes: FHF: Fufang Huangbai fluid; NMB: net monetary benefit; SAAAD: Suprasorb® A + Ag antimicrobial calcium alginate wound dressing.
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ment of drug-resistant bacterial infections in IWGDF/IDSA grade 1–2 DFUs.
The results indicated that FHF saved CNY 300.64 in direct medical costs and
gained 0.0013 QALY over a 2-week period, making it the dominant strategy.
The DSA results  suggested that the minimum unit  price of  SAAAD had the
greatest impact on the NMB. The PSA results demonstrated that, at a WTP of
CNY 20 000 per  QALY, the probability  that  FHF was cost-effectiveness  was
70.65%.  The  incremental  cost-effectiveness  acceptability  curve  showed  that,
when the WTP exceeded CNY 0 per QALY, the probability of FHF treatment
having  a  cost-effectiveness  advantage  was  higher  than  that  of  SAAAD.  The
results reveal the dual advantages of FHF in terms of both economic efficien-
cy and therapeutic efficacy. In addition, this study addresses a critical gap in
the economic evaluation of  FHF for  DFI treatment,  providing an important
scientific  basis  for  optimizing  healthcare  resource  allocation  and  informing
health policy development.

DFI is a serious complication of diabetes, and the emergence of multidrug-
resistant  bacteria  has  further  complicated  clinical  management,32 often lead-
ing to  increased  healthcare  costs  and limited  efficacy  of  conventional  thera-
pies.  Existing  cost-effectiveness  analyses  in  this  field  have  predominantly
focused on treatment such as antibiotics, wound dressings, platelet-rich plas-
ma, hyperbaric oxygen therapy, and negative pressure therapy.33 However, the
effectiveness  of  conventional  antibiotics  against  drug-resistant  pathogens  is
inherently limited. Platelet-rich plasma, commonly used as an adjuvant thera-
py,  can enhance immune responses but may be restricted in widespread use
due to high costs.  Hyperbaric oxygen therapy and negative pressure therapy
are also used as adjuvant therapies; however, they limit patient mobility dur-
ing  treatment.  Furthermore,  wound  dressings  are  most  suitable  for  patients
with mild  DFIs.  FHF,  a  patented  traditional  Chinese  medicine  with  con-
firmed broad-spectrum antibacterial effects, offers a promising alternative.

Moreover,  utility  values  used  in  most  existing  cost-effectiveness  analyses
of DFI were derived from a 2004 public survey employing the time trade-off
(TTO)  method.34 These  data  may  not  accurately  reflect  the  current  health
preferences of patients with DFIs. Therefore, our study provides utility values
obtained directly from a contemporary DFI population, which may enhance
the accuracy of future economic evaluations.  Our study fills  a critical  gap in
cost-effectiveness analyses  of  topical  traditional  Chinese  medicine  prepara-
tions for DFI caused by resistant bacteria;  however,  some limitations should
be acknowledged.

First,  owing to the limited access to individual patient data and the short
duration  of  the  clinical  trial,  the  IWGDF/IDSA  grading  of  participants  was
not confirmed,  and data on participants  who underwent amputation during
the trial were missing. Additionally, the 2-week duration of the trial preclud-
ed  assessment  of  the  potential  amputation-related costs  and  utility  reduc-
tions.

Second, there are limitations regarding the utility value collection. In a few
cases,  individual  patient  data  showed that  post-treatment  utility  values  were
lower than baseline values. The possible reasons for this discrepancy include
biased participant understanding of the EQ-5D-3L questionnaire, resulting in
suboptimal response data quality, and the potential worsening of infections in
some participants. Because the utility values of the experimental and control
groups were calculated as group means, the impact of individual outliers was
minimal.  However,  owing  to  the  short  time  horizon  and  the  small  absolute
QALY gains, this still influenced the results.

Third,  the  utility  values  observed  in  this  study  were  notably  lower  than
those  reported  in  previous  research.  Redekop  et  al.34 and  Huang31 reported
values of approximately 0.70 and 0.60 for DFI patients, respectively, whereas
the baseline values in our cohort ranged only from 0.16 to 0.19. We hypothe-
sized that this discrepancy could be attributed to several factors: the enrolled
patients had a mean age of 65 years and suffered from both diabetes and foot
ulcers, meaning the  measured utilities  likely  reflected the  compounded bur-
den  of  multiple  chronic  conditions  rather  than  DFI  alone.  Furthermore,
whereas previous studies employed methods such as the TTO and visual ana-
log scale  (VAS),  our  study utilized the  EQ-5D-3L questionnaire,  which may
have led to clustering of responses in the worst health states. Supporting this
finding, EuroQol-VAS scores in our study were higher,  with baseline means
of 0.56–0.57,  increasing to 0.71–0.76 post-treatment.  Future research should
consider using the more sensitive EQ-5D-5L to address this limitation.

Fourth, regarding costs, DFI treatment involves not only infection control,
but also strict glycemic management and pressure-relief treatment for ulcer-
ated  wounds.  This  study  simplified  the  treatment  scenario  by  considering
only  drug  costs  and  dressing-change  service  fees,  without  accounting  for
potential debridement procedures, their frequency, or amputation.

Fifth, we used a Monte Carlo simulation as an alternative, which may have
introduced some deviations in the uncertainty analysis. Monte Carlo simula-
tions assume  distributions  for  cost  and  utility  parameters  rather  than  per-
forming  individual-based  sampling,  potentially  limiting  accurate  simulation
of real-world variation in costs and QALYs.35 However, given the study popu-
lation—patients with mild DFI over a very short period—the potential varia-
tion in  both  costs  and  health  outcomes  was  inherently  constrained.  More-
over,  given  the  minimal  incremental  cost  and  QALY  observed,  bootstrap
methods  may  yield  unstable  or  even  meaningless  results.36 Consequently,
within this specific context,  the Monte Carlo simulation provides an accept-
able approximation for assessing model parameter uncertainty.

 5. Conclusion
This  study  establishes  FHF  as  a  cost-effective  intervention  for

IWGDF/IDSA  grade  1–2  DFIs,  demonstrating  both  economic  dominance
and  clinical  effectiveness  over  antimicrobial  dressings.  The  robust  PSA
(70.65% cost-effectiveness probability at a WTP threshold of CNY 20 000 per
QALY)  provides  pivotal  evidence  supporting  the  integration  of  traditional
Chinese medicine into standardized DF management protocols.

 

Figure 2    Incremental cost-effectiveness scatter plot

Notes: CNY: Chinese Yuan; ICER: incremental cost-effectiveness ratio; QALY: quality-
adjusted life year.
 

Figure 3    Cost-effectiveness acceptability curve

Notes: CNY: Chinese Yuan; FHF: Fufang Huangbai fluid; ICER: incremental cost-effec-
tiveness ratio; SAAAD: Suprasorb® A + Ag antimicrobial calcium alginate wound dress-
ing.
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