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Abstract

Introduction: This prospective cohort study aimed to assess the influence of stem cell therapy (SCT) on health-
related quality of life (HRQOL) by using the SF-36 v2 and to elucidate the influence of objective clinical variables
on subjective HRQOL.

Methods: The study included 100 chronic liver disease patients (50 received SCT, and 50 received supportive
medical treatment (SMT)). Both groups completed a modified SF-36 v2 form before therapy and at 1-, 3-, 6-, and
12-month intervals. Fifty healthy Egyptian volunteers were enrolled in the study and completed the SF-36 v2 form
once.

Results: Both SCT and SMT groups showed significantly lower pretherapy SF 36 v2 scores compared with
healthy volunteers. In SCT-treated patients, limited complications were encountered (SF-36 v2 scores showed
significant improvement in all domains throughout the follow-up period) compared with the deterioration
shown by SMT patients after therapy. A significant association was detected between SF-36 v2 scores and
laboratory data in SCT patients during the first month after therapy. The grade of ascites improved during the
follow-up in SCT compared with SMT patients. The mean survival time was 277.56 days (95% CI, 246.217 to
308.903) for SMT and 359.300 days (95% CI, 353.022 to 365.578) for SCT patients (log rank, 0.00). Stem cell-
treated patients showed no malignancies.

Conclusions: SCT positively affects health-related quality of life in cirrhosis patients. The survival rate was
significantly improved after SCT.

Introduction
Chronic liver disease (CLD) leads annually to disability of
hundreds of thousands of patients worldwide. Cell therapy
with embryonic fetal, mononuclear, mesenchymal stromal
cells is the most advanced front of modern biotechnology
and medicine [1]. An important part of treatment is to
improve the health-related quality of life (HRQoL) and to
support the ability to cope with stressors related to disease
[2]. The Short Form-36 (SF-36) health survey is a generic
health-status measurement consisting of 36 items in eight
domains; these eight scales are then combined to form

two distinct higher-ordered clusters, the physical and
mental health components, which have demonstrated
good reliability and validity in chronic disease populations,
including in patients with chronic liver diseases. In clinical
practice, HRQoL prediction from objective variables is
necessary and may be useful. For that purpose, the relation
between subjective HRQoL scores and objective clinical
variables, such as the presence of ascites, the status of
hepatocellular carcinoma (HCC), and laboratory data,
should be further analyzed [3].
Many health surveys and scoring systems are available,

but not enough published data are available worldwide
on the quality-of-life assessment for the patients receiv-
ing stem cell therapy [4]. We studied the effect of stem
cell therapy on HRQoL by using the SF-36 v2.
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Materials and methods
Study objectives
We conducted this study to elucidate the influence of
stem cell therapy on HRQoL by using the SF-36 v2 in
patients with end-stage liver disease, and to detect the
influence of the objective clinical variables on the sub-
jective HRQoL scores.

Methods and study design
This prospective cohort study was conducted after being
approved by the local Ethics Committees and Health
Authorities as a continuation of the workup of our pre-
viously published study [5]. A written informed consent
was obtained from all patients and normal control sub-
jects before enrolment in the study, and the ethical
committee of the National Cancer Institute and Kasr
Alini hospital, Cairo University, approved the protocol,
which was in accordance with the ethical guidelines of
the Declaration of Helsinki (Organization No.
IORG0003381; IRB 0004025, Valid to 04 Dec, 2013).
We modified the SF-36 v2 survey questionnaire, which

was originally in the English language. It was translated
into Arabic. Some questions were repeated with the same
meaning, especially in the Arabic formula, so the survey
was slightly modified before its distribution to be easily
understood. This allowed more accurate and specific
responses from the Egyptian population. We met our can-
didates personally or talked to them by telephone to parti-
cipate in the study; this step agrees with that made in
other studies [6,7].
The questionnaire was carefully explained to the candi-

dates; the period of each survey was from 10 to15 minutes.
The questionnaire was used to assess liver disease and the
effect of stem cell transplantation on the quality of life of
patients. This agrees with that done in the studies of El
Garem et al. [8], El-Serafy et al. [6], and Saly et al. [7] All
patients were asked to complete the survey before and
after therapy at a fixed time points, together with labora-
tory investigations at the same time; this agrees with what
was done by El Garem et al. [8].

Patients’ demographics
Patient selection and data collection
Patients of our study (n = 100) were selected from those
with advanced posthepatitis C virus liver cirrhosis and
WHO performance score of less than 2, attending the
hepatology clinic Kasr Alini Hospital, Cairo University, (a
nonprofit hospital), during the period from June 2009 to
May 2010, to receive standard care according to their
needs, but with no great improvement in their biochemical
profile or the ascites status on follow-up. Patients who
matched the inclusion criteria for stem cell therapy were
assigned to SCT group I (n = 50) to receive SCT only, and
the other patients who had not received SCT either

because they refused or they were uncooperative were
assigned to the SMT group II (n = 50) to receive the stan-
dard care according to their needs, including human albu-
min transfusion, fresh plasma, and vitamin K, according to
the patients’ needs, and were followed up through our
study together with those of the SCT group (I). A group of
apparently healthy volunteers free from any chronic liver
disease (n = 50) were included in our study to provide the
normal range of scores of the SF-36 v2 questionnaire of
the healthy Egyptian population to be compared with the
studied group of patients. Uncooperative patients and
patients with any other chronic diseases, HCC, or severe
bleeding tendency, were excluded from our study.
After the patient’s informed-consent form was signed,

the following data were collected from patients involved
in this study. Demographic features of the patients
including age and sex, detailed medical history, findings
at physical examination, laboratory tests: (complete blood
count, liver-function test, aspartate aminotransferase
(AST), alanine transaminase (ALT), alkaline phosphatase
(ALP), serum bilirubin, prothrombin concentration, INR,
and serum creatinine. Conventional abdominal ultraso-
nography was performed.
All patients involved in our study were asked to com-

plete the SF-36 questionnaire before therapy, and at four
posttherapy time points (1, 3, 6 months, and at 1 year),
allowing changes in individual responses over time as well
as group responses at specific time points to be analyzed
and compared between both groups, together with per-
forming all the formerly mentioned investigations at the
same time.

Stem cell therapy
Clinical protocol
Days 1 to 5 Patients received a daily subcutaneous
injection of 300 g of G-CSF (Neupogen; Roche Pharma-
ceutical) (Made in Switzerland by F. Hoffmann-La
Roche Ltd, Basel) for 5 days to increase the numbers of
circulating hematopoietic stem cells.
Day 6 Patients underwent a leukapheresis procedure in
the Department of Hematology, National Cancer Insti-
tute. After the collection, the cells were transferred to
the stem cell laboratory for immunomagnetic separation
of the CD34+ stem cell population. The CD34+ cells
were placed in culture for amplification and differentia-
tion from day 6 to day 13.
Laboratory methods
Cell source, isolation, and cultivation
G-CSF-mobilized peripheral blood (200 ml) was obtained
with leukapheresis, and CD34+ cells were isolated from
that blood by adding one volume of blood to five to 10
volumes of the lysis buffer (155 mM NH4Cl, 10 mM
KHCO3, and 0.1 mM EDTA) for 30 minutes at 4°C to
remove RBCs and to separate mononuclear cells (MNCs).
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The collected MNCs were washed twice with buffer (phos-
phate-buffered saline (PBS), pH 7.4, supplemented with
0.5% bovine serum albumin and 5 mM EDTA), and cen-
trifuged at 1,500 rpm for 10 minutes. The MNCs were
counted, adjusted to 2 × 109/ml, and centrifuged. CD34+

cells were isolated by using the CD34+ cell-selection kit
(CliniMacs, Germany). The cells were cultured in MEM/
Ham F12 (1:1) containing 10% BSA, 1% penicillin/strepto-
mycin, 1 ng/ml GM-CSF, and growth factor (multiplica-
tion stimulating factor: liver extract, 20 mg/ml; Sigma Lot
35F-0165) and incubated for 5 to 7 days at 37°C in 5%
CO2. Morphology of the cultured CD34+ cells was assayed
with phase-contrast microscopy.
Day 13 Patients were admitted for collection of blood
for CBC and liver-function tests. The patients were
infused with approximately 1 billion expanded CD34+

stem cells suspended in normal physiologic saline into
either the portal vein, if hepatopedal flow, or hepatic
artery, if hepatofugal flow, under ultrasound or CT gui-
dance by using complete aseptic precautions with an
18-G needle and the 3.5-MHz probe of the ultrasono-
graphy machine. The technique used is described in
detail in our previous publication [5].

Statistical methods
SF-v2 questionnaire scores were calculated for each
patient in the three groups, and patient data were analyzed
by using SPSS 17.0 for Windows 7. Quantitative variables
were expressed as mean ± SD (standard deviation) and
compared by using Student t test, Mann-Whitney U, and
Kruskal-Wallis H test, when appropriate, whereas qualita-
tive variables were expressed in terms of numbers (fre-
quency) and percentage, compared between groups with
the c2 test. A general linear model with repeated measures
was performed with pairwise comparisons based on esti-
mated marginal means. Correlation coefficient was calcu-
lated by using Spearman rho and Pearson correlation, as
appropriate. A Kaplan-Meier curve was constructed to
calculate and compare the survival time for each group. A
P value is considered significant when < 0.05.

Results
Analyzing the data of the studied groups, we found statis-
tically significant differences regarding age and sex distri-
bution, residency, occupation, and marital status; their
demographic and clinical data are represented in Table 1.
The scores of all SF-36 questionnaire domains were calcu-
lated and compared between the three studied groups, and
the results are represented in Figure 1 and Table 2.
By following up the SCT group (I) of patients, after

stem cell therapy, it was found that both main domains,
PCS (physical component summary) and MCS (mental
component summary), increased progressively after ther-
apy up to the sixth month of follow up, and then they

showed no statistically significant change by the first year
after therapy. Still the mean value of the PCS in healthy
control group is greater than that of SCT group (I), and
this difference is statistically significant, with a P value =
0.00. No statistically significant difference was noted
between the values of corresponding MCS values
between both groups (Figure 2; Table 3).
The same applies for PF, RP, SF, and RE, in which the

score increased progressively during the months of follow-
up to the sixth month, and then it became stable; no sta-
tistically significant difference exists between the scores at
the sixth month and those at 1 year, and still the values of
both PF and SF in the healthy control group are greater
than the corresponding values after 1 year of follow-up in
the SCT group (I) of patients with a P value = 0.00 in
each. No statistically significant difference regarding RP
and RE values is apparent at the same periods of follow-up
between both groups.
For the BP and MH domains, the issue is a little bit dif-

ferent, the score increased significantly after one month of
therapy. No statistically significant changes were noted
afterward, and yet it was found that the scores of BP after
1 month of therapy in the SCT group (I) were less than
those of healthy control group, and the same applies to
the values of MH at the same period. The difference is sta-
tistically significant with a P value = 0.001, yet these scores
are also significantly greater than those of SMT group (II).
The SCT group (I) also reported a significant increase in

both GH and VT domain scores after 1 month of therapy;
then it insignificantly changed until the third month of fol-
low-up, and then both domains showed a statistically sig-
nificant increase in their scores by the sixth month, but
again, the scores were insignificantly changed. After that,
both domains showed no statistically significant changes
in their scores after 1 year of follow-up, yet still both
scores were significantly greater in the healthy volunteers
group than in the SCT group (I).
By following up the patients receiving standard care in

the SMT group (II) with the SF-36 v2, we noted a signifi-
cant deterioration in all the domain scores throughout the
follow-up period, which does not match the observed
improvement in the scores of patients treated with stem
cells, with a statistically significant difference between
both groups in all the domains.
Regarding ascites, patients of the SCT group (I) showed

continuous improvement throughout the follow-up per-
iod, represented in Figure 3.
To study the effect of diabetes mellitus in the SF-36

questionnaire, the patients of the SCT group (I) were
categorized into two groups. The first group was for
patients with diabetes mellitus, and the second group was
for patients with no diabetes mellitus. The results showed
no significant difference between both diabetes and non-
diabetes groups regarding the PCS and MCS score before
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and after therapy; both domains increased significantly
after therapy in both groups. Regarding the PCS domain
before therapy, both diabetes and nondiabetes groups
showed a statistically significant positive relation with
PCS after 1 and 3 months of follow-up. The same applies
to the MCS score, but the relation extends in the nondia-
betes group to show a statistically significant relation

between MCS before therapy and that after 6 months of
therapy.
The change in the laboratory data throughout the fol-

low-up period in the SCT group (I) is represented in
Figure 4 and Table 4, whereas those of our previous
study are represented in Figure 5.
In SCT group (I), the PCS domain at 1 year after ther-

apy is dependent on the AST value at the third month
after therapy, in which a significant positive relation is
seen: r = 0.33 with a P value of 0.009. The MCS domain
after 1 year of therapy is dependent on the ALT value
before therapy, in which a significant negative relation

Table 1 Demographic and clinical data of the studied groups

SCT Group I
(n = 50)

SMT Group II
(n = 50)

Healthy volunteers Group III
(n = 50)

P value

Age (mean ± SD) 51.84 ± 7.57 50.36 ± 7.01 46.40 ± 10.77 > 0.05

Gender (%)

Male 42 (84%) 40 (80%) 40 (80%) > 0.05

Female 8 (16%) 10 (20%) 10 (20%)

Residency (%)

Urban 38 (76%) 39 (78%) 40 (80%) > 0.05

Rural 12 (24%) 11 (22%) 10 (20%)

Occupation (%)

Administrative, managerial, and professional 23 (46%) 23 (46%) 26 (52%) > 0.05

Other occupations 27 (54%) 27 (54%) 24 (48%)

Marital status (%)

Married 50 (100%) 50 (100%) 46 (92%) > 0.05

Unmarried 0 (0) 0 (0) 6 (8%)

Jaundice 24 22 > 0.05

History of encephalopathy 12 20 > 0.05

Weight loss 32 29 > 0.05

Peripheral erythema 42 39 > 0.05

Lower-limb edema 32 33 > 0.05

Figure 1 The eight SF-36 v2 domains scores among the
studied groups of patients. BP, bodily pain; group I, SCT group;
group II, SMT group; group III, healthy volunteers group; GH, general
health; MCS, mental component summary; MH, mental health; PCS,
physical component summary; PF, physical functioning; RE, role
emotional; RP, role physical; SF, social functioning; VT, vitality.

Table 2 The P value of comparisons of the SF-v2 domain
scores among the studied groups

SF-v2 P value SCT group (I) versus
healthy volunteers group (III)

P value SCT group (I) versus
SMT group II

PF 0.00 0.04

RP 0.00 0.001

BP 0.00 0.19

GH 0.00 0.81

VT 0.00 0.14

SF 0.00 0.01

RE 0.00 0.01

MH 0.00 0.28

PCS 0.00 0.17

MCS 0.00 0.004

BP, bodily pain; GH, general health; MCS, mental component summary; MH,
mental health; PCS, physical component summary; PF, physical functioning;
RE, role emotional; RP, role physical; SF, social functioning; VT, vitality.
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was detected with r = -0.268 and P value = 0.03. The
MCS domain after 6 months of therapy is dependent on
the AST value before therapy, in which a significant
negative relation was detected with r = -0.37 and P value
= 0.048. A significant positive relation was also detected
between PCS after 3 months of therapy and the value of
ALT before therapy, with r = 0.27 and P value = 0.03. A
significant positive relation was detected between the RP
after 1 year of therapy and the value of total bilirubin
before therapy, with r = 0.302 and P value = 0.017. A sig-
nificant positive relation was detected between RP after
1 year of therapy and the value of ALT after 1 month,
with r = 0.241 and P value = 0.046.
The overall survival of patients of both groups after

1 year of follow-up was 62% in the SMT group (II) and
94% in the SCT group (I), with a mean survival time of
277.56 days (95% CI, 246.217 to 308.903) for the SMT
group (II) and 359.300 days (95% CI, 353.022 to

365.578) for the SCT group (I). Time to death for both
groups is represented in the Kaplan-Meier curve with a
log rank of 0.00 (Figure 6).

Discussion
Cell-based therapy, including the use of stem cell therapy,
offers considerable hope for patients with end-stage liver
cell failure [9,10]. We report a prospective cohort study
using a quality-of-life survey, SF-36 v2, conducted on 50
posthepatitis C virus cirrhosis patients receiving stem cell
therapy at our center, to be compared with the survey
results conducted on a group of posthepatitis C virus cir-
rhosis patients (n = 50), receiving the standard line of care,
and a group of healthy blood donors (n = 50).
The overall compliance rate for survey completion in our

study was high (98%). This rate reflects our policy of moni-
toring all patients who received stem cell therapy for 1 year
at our center and administering the surveys, in person, at

Figure 2 Mean value of the eight domain scores of the SF-35 v2 on follow-up after stem cell therapy in group I. BP, bodily pain; group
I, SCT group; group II, SMT group; group III, healthy volunteers group; GH, general health; MCS, mental component summary; MH, mental health;
PCS, physical component summary; PF, physical functioning; RE, role emotional; RP, role physical; SF, social functioning; VT, vitality.

Table 3 The P value for comparison of SF-v2 domains in the follow-up period in group (I)

Follow-up periods P value for SF domains

PCS MCS PF RP BP GH VT SF RE MH

Before therapy versus 1 month after therapy 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1 versus 3 months after therapy 0.000 0.002 0.00 0.00 0.06 0.00 0.14 0.008 0.00 0.49

3 versus 6 months after therapy 0.004 0.004 0.01 0.005 0.14 0.02 0.012 0.008 0.002 0.2

6 months versus 1 year after therapy 0.78 0.69 0.9 0.82 0.93 0.34 0.45 0.814 0.7 0.76

BP, bodily pain; GH, general health; MCS, mental component summary; MH, mental health; PCS, physical component summary; PF, physical functioning; RE, role
emotional; RP, role physical; SF, social functioning; VT, vitality.
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those scheduled visits. This policy differs from other qual-
ity-of-life reports used in similar studies in liver transplan-
tation patients [11,12], but we believe that this approach
provides maximum information regarding the impact of
stem cell therapy on cirrhosis patients at various time
points.
Our study was conducted in a nonprofit governmental

hospital where the patients are of low socioeconomic sta-
tus; this fact may influence their HRQoL scores and the
results of our study as well, which may differ from those
with patients attending a private hospital in Egypt.
The pretherapy SF-36 v2 scores of patients in SCT

group (I) were significantly below average as compared
with those of the healthy control subjects. This is an
expected finding because they are patients with end-stage
liver disease. In comparison of their scores with those of
patients in the SMT group (II), we found that PCS, GH,
BP, VT, and MH scores show no statistically significant
difference between the groups, but PF is significantly
greater in the SCT group (I), whereas MCS, RE, SF, and
RP are significantly greater in the SMT group (II).
Our patients found the overall stem cell therapy process

positive; this was reported through the consistent
improvement of the patients’ PCS and MCS scores in all
patients until the end of the first year of follow-up to
reach the average values of the healthy volunteers, indicat-
ing that stem cell therapy improves the HRQoL. Most of
the SF-36 eight domains (PF, RP, SF, RE, GH, and VT)
showed consistent improvement during the follow-up per-
iod in all patients back to pretherapy; this accords with
reports by other studies [13,14].
Regarding the laboratory data of patients in SCT group

(I), it was noticed that platelets and WBCs (white blood
cells) counts did not show any statistically significant
change during the follow-up period, but a significant
reduction in hemoglobin and albumin levels occurred in
the first month of follow-up; hemoglobin reached a steady
level until the end of the follow-up period, whereas

albumin showed a significant increase by the third month
of follow-up, but it decreased significantly again to reach a
steady value until the end of the follow-up period. This
result coincides with those of some published studies [5,6],
but does not agree with other published studies [10,14,15].
INR values continued to decrease significantly until

the third month of follow-up, but a marked significant
increase was observed by the end of the first year of fol-
low-up, which agrees with what was concluded by Lyra
et al. [13].
The total serum bilirubin levels continue to decrease up

to the sixth month of follow-up. Then they show a signifi-
cant increase by the end of the first year of follow-up, but
significantly less than its pretherapy level. These findings
are consistent with the results of other studies
[5,8,10,14,16,17].
For the liver enzymes, both AST and ALT levels showed

statistically significant changes during the period of fol-
low-up; at the first month after therapy, they decreased,
then increased by the third month, and then decreased
again by the sixth month, to increase by the end of the
first year of follow-up. It worth mentioning that the signif-
icant change in the biochemical profile and the ascites
grade in the SCT group (I) had markedly decreased the
need for receiving the standard line of care for such
patients, so the patients were managed accordingly.
In the SCT group (I), in comparing the change in the

clinical findings with changes in the quality of life, we
noticed that at 1 month, the quality of life scores was
improved together with laboratory results; this agrees with
that reported by Kondo et al. [3]. However, the liver
enzymes deteriorated after being improved after 3 months,
and the total bilirubin increased again after 6 months,
while all the quality-of-life domains continued to improve,
except for the BP and MH, which remained almost con-
stant after the first month. This is significantly less than
those of the normal healthy subjects, which means that
the quality-of-life domains are not affected by the changes
in the liver function, except in the early stage after stem
cell therapy, which does not agree with results reported by
El Garem et al. [6]. This may be attributed to the differ-
ence in the technique used for stem cell therapy; El Garem
injected 5 to 10 million cells in 10 ml under sonographic
guidance into the spleens of his patients.
Our result might be explained by the hypothesis that

the bodily pain subscale is a two-item scale that mea-
sures perception of pain and how much pain interferes
with normal work, including both outdoor work and
housework, where the score does not continue to
improve after the first month and becomes constant.
This may be due to mild significant elevation of liver
enzymes after the first month; moreover, some patients
develop mild to moderate ascites, which leads to
abdominal pain in some patients.

  None 

Figure 3 Progress of the degree of ascites in group (I) during
the follow-up period. Y axis represents the percentage of patients;
X-axis represents the time of the follow-up period, and the figure
represents the change of the degree of ascites during the follow-up
period.
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Figure 4 Changes that occurred in laboratory data during the follow-up period of group I. In the upper two graphs, the y-axis represents
the mean value of the tested parameter, and the x-axis represents the follow-up periods. Upper-left graph shows changes in the mean levels of
hemoglobin, total serum bilirubin, INR, and serum albumin, whereas the upper-right graph represents the mean values of both ALT and AST. The
lower-left graph represents the mean total leukocyte count; and the lower-right graph represents the mean platelet count.

Table 4 The P values of comparison of the laboratory data during the follow-up period in group (I)

Follow-up periods P value for lab data

Hemoglobin TLC Platelets Bilirubin ALT AST

Before therapy versus after 1 month 0.00 0.78 0.19 0.00 0.00 0.00

After 1 month versus after 3 months 0.285 0.06 0.25 0.00 0.00 0.00

After 3 months versus after 6 months 0.15 0.11 0.35 0.002 0.001 0.00

After 6 months versus after 1 year 0.97 0.16 0.303 0.00 0.013 0.00

ALT, alanine transaminase; AST, aspartate transaminase; TLC, total leukocyte count.
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Conversely, the mental health subscale is a five-item
scale that measures nervousness, happiness, depression,
peacefulness, and feeling so down-in-the-dumps. Its
score does not continue to increase after the first
month, and that may be attributed to the depression
and the nervousness that the end-stage liver disease
patients experience and directly affects their work; their
activity become much less than usual.
The SF-36 v2 is a subjective health survey; our results

showed that no close association occurs between subjec-
tive and objective data such as liver-function tests, except
in the early post-stem therapy phase. These observation
agree with those of Kondo et al. [3], but on following up
our patients, the issue becomes different, and this may be
because no follow-up data were acquired in the Kondo
study; moreover, this is also attributed to the difference
in the studied groups. In Kondo et al. [3], the study
group was hepatocellular carcinoma patients. Conversely,

some significant relations between the SF-36 v2 domain
scores and laboratory data were detected in our studied
group of patients. A relation exists between SF-36 v2
domains after 1 year of therapy; PCS, MCS, and RP with
AST after 3 months of therapy; ALT before therapy, and
ALT after 1 month of therapy, respectively. A relation
exists between the laboratory data before therapy and
AST, ALT, and total bilirubin and MCS after 6 months,
PCS after 3 months, and RP after 1 year of therapy.
After 1 year of follow-up of both SCT and SMT group,

mortality was reported in three cases (6%) of the SCT
group (I), whereas 19 (38%) cases of the SMT group (II),
with a statistically significant difference between the mean
survival times of both groups and no malignancy cases
reported in the SCT group (I) after treatment all through
the follow-up period. This difference agrees with what was
reported in Nouman et al. [8], but with lower mortality
rates in the stem cell-treated group of patients.

Figure 5 Follow-up data from our previous study. Changes in serum albumin (A), serum bilirubin (B), prothrombin concentration (C),
aspartate transaminase values (D), alanine transaminase values (E), in both control and treated groups. Pre, pretreatment; 1st, first month; 2nd,
second month; 3rd, third month; 6th, sixth month after treatment.
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This study suggests that the SCT patient finds the
overall experience to be a positive one. The study also
allowed us to critically examine the various aspects of
our patient-evaluation process and to develop recom-
mendations for future use. Some of the major sugges-
tions derived from this study are as follows: (a) It
should be stressed that significant postoperative pain
will occur, but it can be controlled; (2) follow-up at an
SCT clinic should be provided for a 1-year period, when
possible, to allow the detection of late-occurring compli-
cations related to therapy that may go unrecognized in
other settings; and (c) donors should be provided with a
realistic assessment of what the SCT outcome is likely
to be.
A potential weakness in our method of evaluating

SCT recipient quality of life is that a member of the
SCT team had conducted the surveys by himself. This
approach clearly results in a high rate of survey compli-
ance, but it may also deter some patients from answer-
ing sensitive questions truthfully, as a clear association
between the respondent and answer by the physician is
possible. Currently, we are considering providing the
donors each with a short questionnaire and a stamped,
self-addressed envelope. They will be asked to complete
the survey and return it anonymously.
The results of our study showed no influence of dia-

betes mellitus on the HRQoL scores of patients who
were subjected to SCT before therapy or after therapy

during the period of follow-up, where the SF-36 v2
domains scores are insignificantly different in diabetic
patients than those with no diabetes. This does not
agree with the concept represented in 2000 by William
H. Polonsky [18]. This may be explained because the
diabetes patients in our study were well controlled with
either insulin or oral hypoglycemic drugs; moreover, no
diabetic complications were encountered in our studied
group.

Conclusions
In contrast to the influence of medical treatment, SCT
improves the SF-36 v2 scoring system across time. This
improvement is not completely dependent on the
changes in the objective clinical variables that occurred
during the same follow-up period, raising the question
to include a new parameter to reflect the liver condition
differently from the commonly used ones. No significant
influence of diabetes mellitus on SF-36 v2 scores was
detected during the follow-up period, and it is recom-
mended to study the influence of diabetes mellitus on
the HRQoL in patients receiving SCT in a larger cohort
of patients. Improved survival of patients occurs after
SCT.

Abbreviations
ALP: alkaline phosphatise; ALT: alanine transaminase; AST: aspartate
aminotransferase; BP: bodily pain; CBC: complete blood count; CLD: chronic
liver disease; CT: computed tomography scan; G-CSF: Neupogen: Roche
Pharmaceutical; GH: general health; HCC: hepatocellular carcinoma; HCV:
hepatitis C virus; HRQoL: health-related quality of life; INR: prothrombin time
and concentration; MCS: mental component summary; MH: mental health;
MNC: mononuclear cell; PCS: physical component summary; PF: physical
functioning; RBC: red blood cell; RE: Role Emotional; RP: Role Physical; SCT:
stem cell therapy; SD: standard deviation; SF-36: The Short Form-36; SF:
social functioning; SMT: supportive medical treatment; VT: vitality; WBC:
white blood cell.

Acknowledgements
This work was supported by the grant office of STDF and Cairo University,
Cairo, Egypt.

Author details
1Endemic Medicine Department, Faculty of Medicine, Cairo University, Al-
Saray Street, El Manial, 11956, Cairo, Egypt. 2Virology and Immunology Unit,
Cancer Biology Department, National Cancer Institute, Cairo University, Fom
El Khalig, 11796, Cairo, Egypt. 3Internal Medicine Department, Faculty of
Medicine, Cairo University, Al-Saray Street, El Manial, 11956, Cairo, Egypt.
4Biomedical Informatics & Biostatistics, Faculty of Medicine, Cairo University,
Al-Saray Street, El Manial, 11956, Cairo, Egypt. 5Pathology Departments,
National Cancer Institute, Cairo University, Fom El Khalig, 11796, Cairo, Egypt.

Authors’ contributions
HMS shared in the study design and managed the stem cell-treated
patients. ARNZ generated the idea and was responsible for the stem cell
laboratory, editing, and revising the manuscript. RAA was involved in the
acquisition of data from stem cell-treated patients and the control group. IM
helped in the management of chronic hepatitis patients and the control
group. EA shared in the management of the chronic active hepatitis patients
and the control group. TD did the data analysis and interpretation. OSA
performed the stem cell isolation and differentiation in the stem cell
laboratory. AAB shared in stem cell isolation and differentiation, RT-PCR of

Figure 6 Time to death over a 1-year period, group I versus
group II. Survival curve, log rank = 0.00.

Salama et al. Stem Cell Research & Therapy 2012, 3:49
http://stemcellres.com/content/3/6/49

Page 9 of 10



differentiated cells, and helped in editing the manuscript. All authors read
and approved the manuscript for publication.

Competing interests
The authors declare that they have no competing interests.

Received: 13 May 2012 Revised: 12 August 2012
Accepted: 22 November 2012 Published: 3 December 2012

References
1. Lazebnik LB, Golovanova EV, Slupskaia VA, Trubitsina IE, Kniazev OV,

Shaposhnikova NA: Realities and prospects for the use of cell
technologies for the treatment of chronic diffuse liver diseases. Eksp Klin
Gastroenterol 2011, 6:3-10.

2. Mittermaier C, Dejaco C, Waldhoer T: Impact of depressive mood on
relapse in patients with inflammatory bowel disease: a prospective 18-
month follow-up study. Psychosom Med 2004, 66:79-84.

3. Kondo Y, Yoshida H, Tateishi R: Health-related quality of life of chronic
liver disease patients with and without hepatocellular carcinoma. J
Gastroentrol Hepatol 2007, 22:197-203.

4. Carr AJ, Gibson BA, Robinson PG: Is quality of life determined by
expectations of experience? BMJ 2001, 322:1240-1243.

5. Salama H, Zekri A, Zern M: Efficacy of autologus hematopoietic stem cell
transplantation in 57 patients with end stage chronic liver disease. Cell
Transplant 2010, 19:1475-1486.

6. El-Serafy M, Kassem A, Alansary A, Omar A, Yosry A, Esmat G, Kamel R,
Refaat S, Doss W, Zayed N, El-Mallahy T, Zakaria S: Quality of life of
Egyptian donors after living-related liver transplantation. Arab J
Gastroenterol 2009, 10:21-24.

7. Sally AA, Mahasen M, Ashraf O, Nagla ZM, Al Sahar M: Health related
quality of life in Egyptian liver transplant recipient. MD thesis, Cairo
University; 2011.

8. Nouman MG, Hala GM, Mona AA, Ehab EM: Stem cell transplantation in
patients with advanced liver cirrhosis: quality of life assessment. UEGW
Vienna 2008, 76:469-477.

9. Sipe J, Kelley C, McNicol L: Tissue engineering and reparative medicine.
Ann N Y Acad Sci 2002, 961:1-9.

10. Salama H, Abdel-Rahman NZ, Ghada MS: Autologous CD34(+) and CD133
(+) stem cells transplantation in patients with end stage liver disease.
World J Gastroenterol 2010, 16:5297-5305.

11. Kim-Schluger L, Florman SS, Schiano T, O’Rourke M, Gagliardi R, Drooker M,
Emre S, Fishbein TM, Sheiner PA, Schwartz ME, Miller CM: Quality of life
after lobectomy for adult liver transplantation. Transplantation 2002,
73:1593-1597.

12. Pascher A, Sauter IM, Walter M, Lopez-Haeninnen E, Theruvath T, Spinelli A,
Neuhaus R, Settmacher U, Mueller AR, Steinmueller T, Neuhaus P: Donor
evaluation, donor risks, donor outcome, and donor quality of life in
adult-to-adult living donor liver transplantation. Liver Transplant 2002,
8:829-837.

13. Mohamadnejad M, Alimoghaddam K, Mohyeddin-Bonab M, Bagheri M,
Bashtar M, Ghanaati H, Baharvand H, Ghavamzadeh A, Malekzadeh R: Phase
1 trial of autologous bone marrow mesenchymal stem cell
transplantation in patients with decompensated liver cirrhosis. Arch Iran
Med 2007, 10:459-466.

14. Gordon MY, Levicar N, Pai M, Bachellier P, Dimarakis I, Al-Allaf F, M’Hamdi H,
Thalji T, Welsh JP, Marley SB, Davies J, Dazzi F, Marelli-Berg F, Tait P,
Playford R, Jiao L, Jensen S, Nicholls JP, Ayav A, Nohandani M, Farzaneh F,
Gaken J, Dodge R, Alison M, Apperley JF, Lechler R, Habib NA:
Characterization and clinical application of human CD34+ stem/
progenitor cell populations mobilized into the blood by granulocyte
colony-stimulating factor. Stem Cells 2006, 24:1822-1830.

15. Terai S, Ishikawa T, Omori K: Improved liver function in liver cirrhosis
patients after autologous bone marrow cell infusion therapy. Stem Cells
2006, 24:2292-2298.

16. Levicar N, Pai M, Habib N: Long-term clinical results of autologous
infusion of mobilized adult bone marrow derived CD34 cells in patients
with chronic liver disease. Cell Prolif 2008, 41:115-125.

17. Kim JK, Park YN, Kim JS, Park MS, Paik YH, Seok JY, Chung YE, Kim HO,
Kim KS, Ahn SH, Kim DY, Kim MJ, Lee KS, Chon CY, Kim SJ, Terai S,
Sakaida I, Han KH: Autologous bone marrow infusion activates the

progenitor cell compartment in patients with advanced liver cirrhosis.
Cell Transplant 2010, 19:1237-1246.

18. Polonsky WH: Understanding and assessing diabetes-specific quality of
life. Diabetes Spectrum 2010, 13:36.

doi:10.1186/scrt140
Cite this article as: Salama et al.: Assessment of health-related quality of
life in patients receiving stem cell therapy for end-stage liver disease:
an Egyptian study. Stem Cell Research & Therapy 2012 3:49.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Salama et al. Stem Cell Research & Therapy 2012, 3:49
http://stemcellres.com/content/3/6/49

Page 10 of 10

http://www.ncbi.nlm.nih.gov/pubmed/22168071?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22168071?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14747641?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14747641?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14747641?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11358783?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11358783?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20587151?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20587151?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12081856?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21072892?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21072892?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12042645?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12042645?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17903050?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17903050?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17903050?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16556705?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16556705?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16556705?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16778155?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16778155?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18181952?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18181952?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18181952?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20525430?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20525430?dopt=Abstract

	Abstract
	Introduction
	Methods
	Results
	Conclusions

	Introduction
	Materials and methods
	Study objectives
	Methods and study design
	Patients’ demographics
	Patient selection and data collection

	Stem cell therapy
	Clinical protocol

	Statistical methods

	Results
	Discussion
	Conclusions
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


