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[ Abstract] Objective To determine the efficacy of a two — herb recipe (NF3) in the treatment of pa-
tients with Chronic Non — healing Ulcers. Methods a single arm, pre — and post — treatment comparison
clinical trial was conducted. Results Twelve subjects were given up to 6 months treatment. The mean ul-
cer area (cm’) was 3.27 before NF3 treatment; after treatment the ulcer area was reduced 51% , from
3.72 to 1.81 em’ (P =0.040). Patients experienced significant improvement in ulcer healing after
treatment with the herbal formula. The serum TNF — o was significantly decreased after NF3 treatment
when compared with baseline (P =0.001). Conclusion The data from this pilot study show that NF3 is
a safe and effective treatment for chronic ulcers.
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When a chronic ulcer fails to heal, the longer it infections. Known situations of non-healing ulcers of
exists, the more difficulty of the treatment would be long durations thus occurs among elderly patients suf-
expected. Causes of the failure to heal include de- fering from leprosy, diabetes and venous stasis. Such
formities in the foot, loss of sensation, and bacterial patients usually have received surgery including skin
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grafting and plastic repair, yet failed to achieve heal-
ing.

We have previously reported the favorable re-
sults of chronic ulcer treatment using a herbal formu-
la of Chinese Medicine in patients suffering from type
2 diabetes and persistent foot ulcers ' 72!, With lim-
ited surgical interventions such as limited toe ampu-
tations and ulcer debridement, we managed to avoid
major amputation in 80% of patients originally
scheduled for such intervention unless the ulcer was
healed.

Basing on this good experience, we have worked

out in the laboratory the biological activities of the

1 Materials and methods
1.1
9, female 3) were recruited for the pilot study. The

The patients Totally, twelve patients ( male
average age was 60 years old. The patients were re-
ferred from the podiatrist, leprosy clinic and commu-
nity nurses. The duration of chronic ulcer varied from
8 to 520 weeks, average 172 weeks (3.3 years).
The causes of chronic ulcer included venous stasis (2
cases) , diabetes (9 cases), and diabetes with lepro-
sy (1 case). — All ulcers had failed to heal with
standard therapy.

Table 1 Baseline characteristics
herbs on the promotion of tissue healing. The herbs
. . . Subj. No. Age(yr) Sex Cause of ulcer  Ulcer site
mainly act on the control of inflammation and promo- DII — 001 %0 F Diabetes Toos
tion of granulation formation through stimulation of fi- DII =002 64 M Venous Ankle
broblast proliferation > ~*'. DIT - 003 75 F Venous Ankle
. DII - 004 47 M Diabetes Toes
We therefore planned to offer treatments to a DIL — 005 3 M Disbetes Tocs
small group of patients who suffered from chronic ul- DI — 006 67 M Diabetes Heel
cers for average three years using the same herbal for- DII -007 75 F Diabetes Plantar
mula. These patients and their attending physicians DIT-008 3 M D%abetes Plantar
DII - 009 49 M Diabetes Plantar
lost confidence in surgery or medications and held a DIT -010 7 M Diabetes Plantar
pessimistic view that the ulcers would be never DIT -011 86 M Leprosy Plantar
healed. They therefore accept the alternative treat- DIt 013 58 M Diabetes Plantar
. Mean 66
ment using herbal extracts.
Table 2 The changes of individual ulcer sizes, duration of ulcer existence and TNF - o
) TNF - « . Ulcer area /number change
Subj No Ulcer duration( wk)
Pre — Post — Pre - V2 V3 V4 V5 Vo \%
DII - 001~ 1. 661 >16 21.00/1
DII - 002 4.562 1.192 156 4.56/5 3.94/5 3.50/7 4.66/7 3.76/5 4.14/7 3.46/6
DIT - 003 * 4.513 147 2.5/2
DII - 004 6. 138 2.246 8 0.40/1 0.40/1 0.12/1 0.06/1
DII - 005 4.465 8 0.60/1 1.18/2 0.38/2
DII - 006 4.456 2.134 52 0.35/1 0.09/2 0.12/2 0.05/2
DII - 007 4.883 2.024 95 0.44/1 2.88/1 2.60/1 2.20/1 2.20/1 2.94/1 1.76/1
DII - 008 2.151 1.110 91 2.21/1 1.80/1 2.10/1 3.00/1 5.40/1
DII - 009 3.756 2.117 312 6.18/2 1.96/2 3.00/2 1.98/2 2.13/1 4.80/1 3.75/1
DIT -010" 4.188 78 0.48/1 6.68/2 4.86/4 0.17/3
DIl -011 3.316 3.144 520 0.66/1 0.66/1 0.50/1 2.04/1 1.98/1 0.80/1 0.66/1
DII -013 " 1.795 260 0.60/1 0.5571
Mean 3.65 1.99 172 3.72/18 2.55/18 2.68/21 2.20/18 3.15/9 3.75/10 3.27/9

“DIT - 001 died because of heart problem; * DII — 003 defaulted follow — up because of long transportation time. * DIT =010 Os-

teomyelitis; * DIT — 013 drowsiness and defaulted follow up.

1.2 Methods

non — randomized, single centre, open — label, and

This pilot study was designed as a

single arm cohort study to assess the progress of ulcer

healing among the patients with the failure of all at-
tempted active treatments in the past years. All pa-

tients took the herbal treatment being offered as the
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test resort for possible healing. They did not agree for
placebo assignment in a more sophisticated clinical
trial. Proper ethical approval was obtained by the
Hospital Ethical Committee. Exclusion criteria in-
cluded pregnancy, spreading infection or cancerous
changes.

The study medication consisted of two herbs, viz.
Radix Rehmanniae and Radix Astragali. The herbs, in
the assigned proportions were boiled together in water
in the standard way to produce a broth which was hy-
drolyzed into standard granules (5 gm per sachet)
ready to be made into a drink for consumption. Pa-
tients were given the herbal medicine with a daily regi-
men of 2 sachets (5 g/sachet), one in the morning
and one in the evening for a total of 6 months.

The study medication was produced by a GMP
standard Traditional Chinese Medicine (TCM) manu-
facturer.

The duration of treatment offered was six
months. Follow — up visits were offered every month
when the treatment terminated, the healing rate would
be revealed, irrespective of whether complete or in-
complete healing occurred. This healing rate was
taken as the primary outcome.

The medical history showed that the patients’
liver and renal functions were stable before entered
the pilot study. Ulcer size was measured by placing a
ruler on the surface at the widest part of the long axis,
and again at the widest part of the short axis. To as-
sess the inflammatory state of the patients with chronic
ulcers, the serum expression of TNF — o and C-crea-
tive protein ( CRP) were measured before the start of
herbal treatment and at the end of the 6 months of
treatment, or at the visit when the healing ulcer was
discovered. The TNF — o data were taken as seconda-
ry outcome. During the treatment period, patients re-
ceived the standard wound care at out-patient clinics
and any regular medications related to diabetes, car-
dio-vascular control etc.

Standard treatment was given to each patient,
according to what they were using before they were re-
cruited. The ulcers were cleaned daily with antiseptic
solution ( Chlorhexidine 0.05% ).

1.3  Statistical analysis  Data were presented a

means = standard deviations (SD). Efficacy data
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was performed by using Paired ¢ — test or Mann-Whit-
ney Test to compare the changes between pre — and
post — treatment. Statistical analyses were performed
using SPSS for windows, release 16.0 (SPSS. Inc).
P —values <0.05 (2 - sided test) were considered

statistically significant.

2  Results

The pilot study included 12 patients with a total
of 18 ulcers. All the patients satisfied the criteria for
inclusion; over 18 years of age with a chronic cutane-
ous ulcer resulting from causes like, venous stasis,
leprosy, diabetes or arterial diseases. All showed pos-
itive responses after the herbal treatment. The mean

ulcer area (c¢m®) of patients at each visit was shown
in Table 1 ~2 and Fig 1.
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Fig 1 Wound area (cm’) changes after treat-
ment

On completion of the 6 months’ treatment, the o-
verall decrease in ulcer area was 51% compared with
the baseline (P =0.04) (Table 3, Fig2). The aver-
age healing time for the 7 healed ulcers was 89 days
(Table 4). Totally there were 15 wounds of the recrui-
ted Subjects. 7 wounds were healed The healing rate
was 47% . One typical Case DIl — 011 with diabetics
and leprosy the ulcer existed more than 20 years, after

6 —month treatment, the ulcer was healed.

Table 3 Changes of ulcer area

Pre - Post —
Variable Change P value
treatment _treatment
No. of subject 12 10
No. of ulcer 18 23
Ulcer area(cm®) 3.72 1.81 -51.3% 0.040
SD 5.84 2.87
Minimal (em®) 0.35 0.00

Maximal (em®) 21.00 10.20
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Fig 2 Ulcer area changes pre — and post - treat-

ment comparison

Table 4 Onset ulcer size and healing time of healed ulcer

Healed Minimum Maximum Mean SD
ulcer
Healing time 34.00 207.00 88.57 59.54
(day)
Onset ulcer size
. 0.16 12.15 2.75 4.24
(em”)
Uleer dur ation 34 2184  510.86 833.25
(day)

The TNF-a level was significantly reduced after
treatment or healing of ulcer compared with the base-

line (P =0.001), the CRP levels tended to decrease

Table 6 Healing status of individual healed ulcers

27% , but was not significantly altered post — treat-
ment( Table 5, Fig 3).

Table 5 Changes of TNF-« and CRP

Pre-treatment Post — treatment

Variable Change Pvalue#
(n=12) (n=7)

TNF-a 3.97+1.29 1.95+0.65 -50.9% 0.001

CRP 10.29 +11.58 7.54 £8.20 -26.7% 0.586

P=0.001
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Pre- post—
Pre—andPost—treatment

Fig 3 Change of TNF — « pre — and post — treat-
ment (P =0.001)
The patient ( Subject No. DII-O11, male, 86

years old) with diabetes and leprosy suffered from

chronic ulcer over 20 years.

Onset size Ulcer duration Healing time TNF -«

Subj No Ulcer site Onset date Healing date

(em?) (day) (day) Pre - Post —
DI -002 Toes (C) 26/11/2010 1.00 21/6/2011 1092 207 4.562  1.192
DI -002 Toes(D) 27/1/2011 0.66 11/4/2011 74 74 4.562  1.192
DI -002 Foot dorsum(B) 18/5/2011 0.16 21/6/2011 34 34 4.562  1.192
DII -002 Plantar(B) 27/1/2011 1.50 11/4/2011 74 74 4.562  1.192
DII -009 Foot dorsum 14/12/2010 0.75 11/4/2011 2184 118 3.756  2.117
DII -010  Foot dorsum 30/12/2010 12.15 18/3/2011 78 78 4.188 1.603
DII -011 Plantar 11/2/2011 3.06 18/3/2011 35 35 4.188 1.603

During study period no adverse reactions related

the study medication were reported.

3 Discussion

Patients suffered from chronic ulcer remains a
challenging problem in medicine, society and econo-
my. Many patients with ulcers do not heal and be-
come chronic. The longer the ulcer existed, the grea-
ter the possibility that the patients developed serious
infection that could lead to hospitalization and possi-
ble amputation

Chronic ulcers arising from pathologies of neu-
ropathy and repeated infection fail to heal when the

predisposing causes hinder the control of inflamma-

tion, block granulation formation and promote infec-
tion. Our herbal formula works as a supplement to
control inflammation which has been well expressed in
the marked drop in TNF — « level. Radix Rehmanniae
has been shown to greatly facilitate fibroblast prolifer-
ation in our laboratory and also in some other studies
D348l Astragalus is well known for its immunomodu-
lating effects.

For those cases recruited under our present co-
hort study that yet failed to heal completely at the end
of the six months of assigned treatment, the herbal
drink was discontinued but topical application of the
herbal powder ( Radix Rehmanniae) was used so as to

acquire more information about the outcome of topical
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use. Results will be discussed in a separate report.
In order to promote tissue healing, attempts have
been made on the use of various growth factors. The
results had not been totally satisfactory because of the
protein nature of the agents making oral and long —
termed administration unfavorable. For chronic ulcers
with long years of existence, one expects a slow pro-
gress of healing and patience is required for both cli-
nicians and patients. Our herbal formula works as a
supplement that initiates a slow control of the adverse
mechanisms affecting the ulcer healing " ~*/.
Although the active ingredients in the herbal for-
mula was unknown and the mechanism of action was
not clear, the decline of TNF — « after treatment dem-
onstrated in the chronic ulcer patients indicated that
the inflammatory process were under steady control.
The fact that the patients taking the herbal supplement
experienced a greater decline in TNF - «, which
might be a good evidence showing the adjuvant herbal
therapy might be working through an anti — inflamma-
tory pathway °7'°'. Usually the reduction in CRP
level may indicate the facilitation of wound healing by

" The present pilot study

inhibiting inflammation
also showed this trend, however, it did not reach the
statistical significance.

The simple combinations of the two herbs have
demonstrated good supportive effects on the prolifera-
tion of cell cultures. It might be logical, as a next
step towards the further development of this ulcer
healing agent, to try applying the powder form topi-
cally to initiate healing effects. Like all other resear-
ches on herbal medicine, we have started the bio —
guided chemical analysis of the combined extract to i-
dentify a sub — fraction that might be most efficacious
when used either topically or systematically.

In conclusion, the studied herbal medicine has
been shown in this pilot study to be safe and effective
for the treatment of chronic ulcers. However, a further
clinical study with proper sample size is needed to verify

the efficacy and investigate its action mechanisms.
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