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Abstract

Background: In cancer patients, a prominent side effect of chemotherapy drugs is bone marrow 
suppression, which leads to decreased blood cell production. Herbal remedies and natural sub-
stances such as honey may fulfill a role in relieving this complication. The present study aimed 
to determine the efficiency of Jollab (a honey-based syrup) in the prevention of pancytopenia 
in female patients with breast cancer undergoing chemotherapy. Materials and Methods: In a 
pilot double-blinded, randomized, placebo-controlled clinical trial, 70 patients were examined 
in terms of leukocyte count, platelet count, and hemoglobin level at the Shohaday-e Tajrish 
Cancer Clinic (Tehran, Iran) in 2020. The intervention group consumed 10 ml of Jollab syrup 
three times a day for four weeks, while the control group took a placebo with the same prescrip-
tion. The independent sample t-test and chi-squared test were used for data analysis in this trial. 
Results: Our data revealed that the total number of leukocytes, hemoglobin levels, and platelet 
counts have no significant differences between the two groups at the end of the study, but signif-
icant changes were discovered for hemoglobin and platelet levels in intragroup analysis for both 
intervention and placebo groups. Conclusion: Although the use of Jollab was not found to be 
effective in augmenting the levels of blood cell parameters in women with breast cancer under-
going chemotherapy, future studies of higher quality may demonstrate its supportive role pro-
vided the present limitations are addressed. [GMJ.2021;10:e1972] DOI:10.31661/gmj.v10i0.1972
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Introduction 

Among cancer patients, bone marrow sup-
pression represents one of chemother-

apy’s most common side effects, leading to 
pancytopenia [1]. This adverse effect is de-
pendent on the severity and protocol of che-
motherapy and can potentially be life-threat-
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ening [2]. Honey is chiefly composed of sugar 
and water but contains a diverse range of vi-
tamins, minerals, enzymes, and organic com-
pounds [3]. Limited studies have elucidated 
the positive impact of honey on the preven-
tion of febrile neutropenia (FN) in both chil-
dren and adults [2, 4], though no effects on 
red blood cell (RBC) and platelet levels have 
been discovered among adults. The medicinal 
effects of honey depend to some extent on the 
plants from which the bee derives its pollen 
[2]. Therefore, the preparation of honey sam-
ples with special therapeutic properties is of 
interest in complementary and alternative 
medicine [5]. In Persian medicine (PM), one 
of the most emphasized combinations of hon-
ey is Jollab syrup, composed of honey, rose 
water, and saffron. In studies on various dis-
eases, some of the medicinal effects of Jollab 
have been confirmed [6, 7]. Considering the 
constituents of this syrup and the problem at 
hand concerning the adverse effects of che-
motherapy drugs on cancer patients, including 
pancytopenia, investigations on any potential 
effects of Jollab in preventing these compli-
cations are vital. Prior studies cannot be relied 
upon as they include many limitations like the 
lack of control groups and a high level of dif-
ferences between patients in parameters such 
as the primary site of cancer, lesion pathology, 
treatment history, gender, and ethnicity. The 
present study aimed to investigate the impact 
of Jollab syrup on the prevention of pancy-
topenia in female patients with breast cancer 
undergoing chemotherapy.

Materials and Methods

Study Design
This study took the form of a pilot two-arm, 
double-blinded, parallel-group, placebo-con-
trolled, randomized clinical trial. Women with 
breast cancer referring to Shohaday-e Tajrish 
Cancer Clinic (Tehran, Iran) who were under 
chemotherapy were recruited from February 
to March 2020. In this study, a honey-based 
syrup (Jollab) was prepared according to the 
documented PM manuscripts as described in a 
previous study [8]. Informed consent was ob-
tained from all participants prior to their en-
rollment. In order to blind the investigator, the 
medications were coded with “A” for Jollab 

and “B” for the placebo. A randomized block 
design was preferred in the trial using com-
puter software (Research Randomizer (ver-
sion 4, 2013, Social Psychology Network) by 
the research assistant. Block size of 5 and 7 
blocks were done, one patient assigned to the 
intervention group and one patient to the pla-
cebo one (allocation ratio 1:1). The patients 
were unaware of the type of drug that they 
were given. Group A patients consumed 10 
ml of Jollab syrup three times per day for four 
weeks, while group B patients received the 
same regimen of the placebo. Furthermore, 
the bottle of the placebo syrup was identical 
to that of the Jollab syrup in terms of color, 
size, and shape. The groups were entered into 
statistical analysis with codes “A” and “B”. 
A research assistant who was not involved in 
the trial listed the codes. The trial was per-
formed in compliance with the Declaration of 
Helsinki (2013 revision). The study was ap-
proved by the Shahid Beheshti University of 
Medical Sciences Ethics Committee and was 
registered in a valid primary database registry 
(ClinicalTrials.gov; NCT04426435).

Inclusion and Exclusion Criteria
The inclusion criteria included an age of be-
tween 18-70 years, a hemoglobin (Hb)level 
of at least 10 g/dl, a white blood cell (WBC) 
count of at least 5000/μl, a platelet count 
(PLC) of at least 100,000/μl, a hematocrit 
level of at least 30%, and a normal thyroid 
stimulating hormone level. The exclusion cri-
teria included heart disease with an unstable 
condition, disabling pulmonary disease and/
or history of asthma, severe kidney disease, a 
creatinine level greater than 2 mg/dl, protein-
uria, a liver enzyme level above thrice the nor-
mal threshold, a bilirubin level greater than 2 
mg/dl, a positive history of hypersensitivity to 
saffron, rose water, or honey, severe infection, 
systemic disease, a positive history of gout or 
high levels of uric acid, use of antidepressants 
due to depression, simultaneous use of drugs 
that stimulate blood production, and unwill-
ingness to participate in the study.

Outcome 
The primary outcomes were the changes in Hb 
level, total leukocyte count (TLC), and PLC. 
A complete blood count was obtained by run-
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ning a blood sample before and after the inter-
vention period on an automated cell counter 
(Sysmex XP-300™ Automated Hematology 
Analyzer). The results included RBC count, 
Hb level, TLC, and PLC. The secondary out-
come was to assess the presence of any side 
effects. All the participants were requested to 
record any side effects in a diary, especially 
gastrointestinal problems and allergic reac-
tions. They were followed-up by a physician 
every week to detect the drug’s possible ad-
verse effects. 

Data Analysis
All data were described by the mean ± stan-
dard deviation (SD) or number (percentage). 
The independent sample t-test and chi-squared 
test were used for comparisons of the base-
line characteristics. The independent sample 
t-test was also used to compare the changes in 
outcomes between the two groups. The paired 
t-test was applied to compare the intragroup 
changes at the beginning and the end of the 

trial. All the data were analyzed using Statis-
tical Package for the Social Sciences (SPSS) 
software, version 15 (IBM SPSS, Chicago, 
IL, USA). It should be remarked that “inten-
tion-to-treat analysis” was chosen as the sta-
tistical method in the current study. P-values 
less than 0.05 were considered significant.

Results

Eighty-eight patients were evaluated for eli-
gibility, 18 of whom were excluded for var-
ious reasons (Figure-1). Finally, 70 female 
patients with invasive ductal carcinoma were 
treated in the intervention or placebo groups. 
The patients’ demographic characteristics are 
outlined in Table-1. The protocol for adjuvant 
therapy was the same for both groups. The 
main chemotherapy prescription was CEF 
(cyclophosphamide, epirubicin, 5-fluoroura-
cil) in the intervention and placebo groups 
(n=30 vs. 28, respectively). In the intervention 
group, three patients received Vinorelbine 

Figure 1. Flow diagram of the study.
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(brand name: Navelbine) and two were given 
Taxol, whereas in the placebo group, four re-
ceived the former and three received the latter 
(P=0.727). Intergroup analysis of patients for 
TLC, PLC, and Hb level in the intervention 
group did not show any statistically signifi-
cant changes at the end of the trial compared 
to the placebo group (Table-2). 
On the other hand, intragroup analysis of the 
intervention (P=0.166) and placebo (P=0.051) 
groups for TLC was also not statistically dif-
ferent. The mean PLC of the intervention 
(P=0.001) and placebo (P=0.04) groups and 
Hb level of the intervention (P=0.001) and 
placebo (P<0.001) groups, however, changed 
significantly throughout the study period.

Safety
The safety profile was also checked as a sec-
ondary endpoint. Although two patients in 
the intervention group complained of mild 
throat burning sensations, they did not accept 
to cease consuming their syrup as it was not 
bothering.   

Discussion

The effectiveness of Jollab, a syrup contain-
ing honey, saffron, and sugar, in preventing 
the lowering of blood parameter levels (TLC, 
PLC, Hb) in women with breast cancer with 
chemotherapy was evaluated in the form of a 
pilot, double-blinded, randomized clinical tri-
al with a placebo group. The results showed 
that Jollab had no effect on preventing pan-
cytopenia in the intervention group compared 
with the placebo group over the intervention 
period, though intragroup analysis revealed 
that the Hb level and PLC underwent signif-
icant differences in each group. Specifically, 
the PLC followed an upward trend while the 
Hb level decreased. No severe or danger-
ous side effects were observed following the 
consumption of the PM syrup. The present 
study was similar to that of Abdulrhman et 
al., which examined the effect of honey on 
FN in children in 2013 [4]. They discovered 
a lack of a remarkable rise in TLC at the end 
of the intervention, though there were signif-

Table 1. Demographic Characteristics of Female Patients with Breast Cancer

Variables Intervention group
n=35

Placebo group 
n=35 P-value 

Age, y (Mean±SD) 49.03±9.13 50.67±9.44 0.961*

Ethnicity, n (%) 

Fars 22 (62.9) Fars 24 (68.6)

0.635**
Lor 8 (22.9) Lor 9 (25.7)

Turk 4 (11.4) Turk 2 (5.7)

Kord 1 (2.8) Kord 0 (0)

Chemotherapy Rx, n (%) 

CEF 30 (85.7) CEF 28 (80.0)

0.727 **Navelbine 3 (8.6) Navelbine 4 (11.4)

Taxol 2 (5.7) Taxol 3 (8.6)
 * Independent Samples t-test
 ** Chi-square test

Table 2. Blood Parameter Levels before and after Treatment with Jollab. Data Were Presented as Mean±SD

Parameters
Intervention group Placebo group

P-value* 
Before After Before After

Leucocyte count 11086±1153 7222±620 12042±704 7043±560 0.904

Hemoglobin level 11.6±1.1 10.9±0.8 11.9±1.2 11.1±1.1 0.409

Platelet count  224868±75195 279000±69545 246953±67533 275718±66287 0.849
* Independent Samples T-test (comparing the results after the trial) 
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icant differences in the study population, du-
ration, disease type and gender between the 
treatment and control groups [4]. About 80% 
of honey is constituted by sugar, and the fla-
vor, color, and taste of honey vary depending 
on the plants used by bees during production 
[9]. Perhaps one of the reasons for the inef-
fectiveness of honey in augmenting the TLC 
was the lack of the nectar being derived from 
a fixed plant during honey preparation in both 
the present work and in that of Abdulrahman 
et al. [4, 10]. Our results are comparable with 
the findings of Zidan et al. [2], who showed 
a positive effect of honey on the prevention 
of pancytopenia caused by chemotherapy in 
30 cancer patients; we observed a significant 
increase in platelet numbers in both the inter-
vention and placebo groups [2]. In line with 
the recent findings, the safety of honey was 
also confirmed in our research [11, 12].
To our knowledge, this was the first dou-
ble-blinded randomized clinical trial to exam-
ine the effect of Jollab on blood parameters in 
female patients with breast cancer undergoing 
chemotherapy. However, other researchers 
have examined other effects of this PM syrup 
for various conditions [8, 13, 14]. According to 
PM sources, this syrup helps improve the pro-
cess of digestion, and since digestion fulfills a 
major role in a person’s health from the per-
spective of PM, its effectiveness is attributed 
to this mechanism [15-17]. Also, Jollab com-
ponents like saffron have shown chemo-pro-
tective properties due to their anti-mutagenic, 
immuno-modulating, and radical-scavenging 
features [18]. It is plausible that the reason for 
the lack of effect of Jollab in the present study 
was that the patients’ diets were left uncon-
trolled. Jollab has also been shown to induce 
positive effects on mental factors [7], which 
were not examined in the present work. These 
limitations may have been influential in the 
observed ineffectiveness of Jollab in the pre-
vention of pancytopenia among patients with 
breast cancer undergoing chemotherapy. Re-
cent studies have also revealed the strengthen-

ing effect of Jollab ingredients on the central 
nervous and cardiovascular systems [19-22]. 
Given the effects of the interaction of the var-
ious body systems on an individuals’ overall 
health and considering the holistic approach of 
PM [23], the consumption of this Persian for-
mula by cancer patients seems rational when 
taking into account the fact that various body 
systems are weakened during chemotherapy. 
The ineffectiveness of Jollab observed in the 
present study can perhaps be attributed to the 
short treatment course and the modest amount 
of syrup administered. Furthermore, the use 
of a plant that possesses a warm tempera-
ment from the perspective of PM (such as the 
Ziziphus spina-christi (L.) Willd.) [24] may 
give rise to a honey product that can boost 
blood cell levels in patients with chemothera-
py-induced bone marrow suppression.

Conclusion 

Although the present study revealed the in-
effectiveness of Jollab in boosting blood pa-
rameters in female patients with breast cancer 
undergoing chemotherapy, it can, as a pilot 
study, develop a platform for more accurate 
studies with larger sample sizes. It is hoped 
that by overcoming the limitations of this pilot 
study, positive results are achieved for ame-
liorating the complications of cancer and its 
therapies.
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