
Sana’a University Journal of Medical and Health Sciences

http://dx.doi.org/10.59628/jchm.v19i6.2330 ISSN 2958-7476 JMCHVol.19, No.6, Page 408- 411, 2025

Association of ketogenic diet with glycemic control
and hematological and biochemical parameters in

Yemeni patients with primary hypertension.
Ebtisam A. Al-Sadiq1 , Fairooz M. Atroosh1 , Abdul Aziz Al-Delmi2 and

Waled A. Al-Dubai1 *

1Department of Biochemistry and Molecular Biology, Faculty of Medicine and Health Sciences, Sana’a University, Yemen,
2Department of Internal Medicine, Faculty of Medicine and Health Sciences, Sana’a University, Yemen.

∗Corresponding author:Email: Walidw2001@yahoo.com

Abstract
Introduction: Hypertension is associated with metabolic and hematological alterations that increase cardiovas-
cular risk. Nutritional interventions, such as ketogenic diets, may improve these parameters. This study aimed
to evaluate the association between the ketogenic diet and glycemic, hematological, and biochemical markers
in patients with primary hypertension over two months.

Method: The repeated-measures study was carried out on 80 diagnosed primary hypertension patients
who followed the keto diet program. They were followed during three periods: baseline, before starting the keto
diet program, after one month, and after two months of using the keto diet. The results were analyzed using
SPSS for statistical analysis.

Results: The results showed that random blood sugar, alanine transaminase, aspartate transaminase,
alkaline phosphatase, urea, cholesterol, and triglycerides were significantly decreased (p= 1x10−11, 0.003,
0.029, 0.0002, 0.0003, 7.2x 10−13, 2.3x 10−13 ,respectively), but LDL-cholesterol and HDL-cholesterol levels
were significantly increased (p= 0.00004, 0.00001, respectively) and hemoglobin, total white blood cell, and
platelet count were significantly increased (p= 0.004, 0.073,and 0.023). There were no significant changes in
creatinine, Na, K, Mg, Ca, and HbA1C in the hypertensive patients when comparing baseline with one and two
months after using the ketogenic diet.

Conclusion: This study concluded that the ketogenic diet positively influenced hematological and bio-
chemical markers without adverse effects on liver or kidney function. These changes collectively suggest that
the ketogenic diet may serve as an effective adjunctive strategy for managing hypertension, especially among
individuals exhibiting features of metabolic syndrome or insulin resistance.
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1. INTRODUCTION

Hypertension is a major global health problem and a
leading risk factor for cardiovascular morbidity and mor-
tality. Patients with primary hypertension frequently
present with disturbances in glycemic, biochemical, and
hematological parameters, including alterations in lipid

metabolism, glucose regulation, and renal or hepatic
functions. These abnormalities contribute to cardiovascu-
lar risk and highlight the need for interventions to improve
systemic physiology [1, 2].

The ketogenic diet, characterized by very low carbohy-
drate and high fat intake, shifts metabolism from glucose
to ketone bodies and has been associated with improved

© 2025 JMCH Sana’a University Journal of Medical and Health Sciences 408

https://journals.su.edu.ye/index.php/jast
http://dx.doi.org/10.59628/jchm.v19i6.2330
https://portal.issn.org/resource/ISSN/2958-7476
https://journals.su.edu.ye/index.php/jast
https://journals.su.edu.ye/index.php/jast
https://journals.su.edu.ye/index.php/jast


Association of ketogenic diet with glycemic control and hematological and biochemical parameters in Yemeni patients with
primary hypertension

lipid profiles and glycemic control [3–5]. Despite the
growing interest, few studies have comprehensively as-
sessed the impact of ketogenic diets on hematological
and biochemical markers in patients with primary hyper-
tension, especially in low-resource settings. In Yemen,
adopting such dietary patterns could be pivotal in ad-
dressing the growing prevalence of hypertension. How-
ever, implementing these dietary changes requires a mul-
tifaceted approach, accessibility to healthy foods, and
improvements in healthcare infrastructure [6]. This study
aimed to evaluate the association between a ketogenic
diet and glycemic control, hematological parameters, and
biochemical parameters.

MATERIALS AND METHODS

Data Collection and Subjects

A repeated-measures study was conducted at Al-
Muayyad Hospital, Yemen, between2024and2025. The
study protocol was approved by the Ethics Committee
of the Faculty of Medicine and Health Sciences, and in-
formed consent was obtained from all participants. A
total of 80 patients diagnosed with primary hypertension
were enrolled in the study. Patients with secondary hy-
pertension, pregnancy, or other chronic diseases were
excluded. All participants followed a ketogenic diet con-
sisting of high fat, moderate protein, and very low carbo-
hydrate intake. Dietary adherence was monitored using
structured questionnaires and clinical follow-ups.

Sample collection

A venous blood sample (8 mL) was obtained from each
participant following an overnight fast of over ten hours.
The collected blood was immediately transferred into two
labelled Vacutainer tubes: the first was a plain tube with-
out any anticoagulants used for biochemical assays, and
the second tube containing K2EDTA used for CBC count
and glycated hemoglobin (HbA1c ). For biochemical
analysis, the serum from each sample was separated
within 30 minutes, aliquoted into Eppendorf tubes, and
promptly stored at -20◦C

Hematological and Biochemical Analy-
ses

Hemoglobin (Hb), total white blood cell (WBC), platelet,
blood glucose, HbA1c, FBS, creatinine, urea, liver func-
tion, alanine transaminase (ALT), aspartate transami-
nase (AST), alkaline phosphatase (ALP), blood elec-
trolyte Na, K, Ca, Mg, lipid profile, total cholesterol,
triglycerides, high-density lipoprotein (HDLc), and low-
density lipoprotein (LDLc) levels were measured using
Cobas c 501analyzers (Roch, Germany).

Statistical Analysis

The results were analyzed using the Statistical Package
for Social Sciences (SPSS) software version 21 (IBM
Inc., New York, USA). Mean ± SD was used for normally
distributed data, and geometric mean (95 % confidence
interval for mean) was used for transformed data after
using rank-based inverse normal transformation. Re-
peated measures ANOVA: One-way was used to assess
the significant difference in the same group. Equations
for blood sugar and HbA1c were formulated using simple
linear regression.

Results

The results in Table 1 show that random blood sugar,
alanine transaminase, aspartate transaminase, alkaline
phosphatase, urea, cholesterol, and triglycerides were
significantly decreased (p= 1 × 10 −11,0.003, 0.029,
0.0002, 0.0003, 7.2 × 10−13, 2.3 × 10−13,respectively),
although LDL-cholesterol and HDL-cholesterol levels
were significantly increased (p= 0.00004, 0.00001, re-
spectively), and hemoglobin, total white blood cells, and
platelet counts were significantly increased (p= 0.004,
0.073, 0.023, respectively). There were no significant
changes in creatinine, Na, K, Mg, Ca, and HbA1c lev-
els in Yemeni hypertensive patients when comparing
baseline with one and two months after following the
ketogenic diet.

Table 2 shows the variables used to estimate the sim-
ple linear regression equation to predict the values of
HbA1c, [HbA1c is the dependent variable (Y)], and can
be predicted from blood sugar [independent variable (X)],
so the equation derived from linear regression:

[Y = 3.4 + 0.018X].

HbA1c(Y) = Constant + B x Blood sugar(X)

HbA1c(%) = 3.4 + 0.018 x blood sugar

According to Table 2, the result shows that HbA1c level
increases by 0.018% for every one mg/dL increase in
blood sugar (b= 0.018, p= 1.2x10−40).

DISCUSSION
This study investigated the short-term effects of a keto-
genic diet on glycemic, biochemical, and hematological
parameters in Yemeni patients with primary hypertension
and revealed significant improvements in blood pressure,
fasting blood sugar, liver enzymes, and lipid profile, while
renal function and electrolytes remained stable. Fasting
blood sugar showed a significant decrease, indicating
an early metabolic benefit of carbohydrate restriction,
whereas HbA1c did not change significantly, which may
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Table 1. Biochemical and hematological tests in Yemeni hypertensive patients using the ketogenic diet.

Variable Base line After one month After two months P - value

FBS mg/dl 129(114.6-143.3) 113.3(102.5-124) 102.7(93.8-111.7) 1x10-11

HbA1c % 5.69(5.4-5.9) 5.68(5.4-5.9) 5.59(5.3-5.8) 0.138

ALT(U/L) 22.6 ± 7.6 19.8 ± 6.5 18.8 ± 5.7 0.003

AST(U/L) 22.3(20 – 24.7) 22.8 (21.5 – 24.1) 20.5 (19.5 -21.5) 0.029

ALP(U/L) 84.8 ± 24.1 88.3 ± 22 76.7 ± 15.8 0.0002

urea(mg/dl) 22.8(21.4 – 24.2) 20.2(19 -21.4) 18.7(17.4 – 20) 0.0003

Creatinine (mg/dl) 0.76(0.70-0.82) 0.75(0.71-0.85) 0.71(0.66 -0.75) 0.262

Cholesterol (mg/dl) 140.4(128.5-152.3) 134.6(123-146.3) 135.8(124.7-146.9) 7.2X0-13

TG (mg/dl) 154.2(141-167.2) 148.2(135.4 – 161) 145.4(133.5-157.3) 2.3X10-13

HDL (mg/dl) 53.3 ± 14.7 50.5 ±12.5 56.5 ±13 0.00001

LDL (mg/dl) 52.2(47.5 – 56.8) 54.2(49.9-58.6) 56.2(52.4-59.9) 0.00004

Mg (mg/dl) 1.69(1.60-1.78) 1.44(1.35-1.52) 1.77(1.69-1.85) 0.715

Na (mmol/L) 139.1(138.4-139.9) 138.6(138.1 – 139.1) 139.7(139.3-140.1) 0.564

K (mmol/L) 4.04(3.95-4.15) 4.0(3.93-4.08) 3.99(3.91-4.06) 0.602

Ca (mg/dl) 9.16(9.0- 9.28) 9.14 (9.0 – 9.23) 9.20(9.15 – 9.26) 0.139

Hb (g/dl) 13.33±1.35 13.31±1.23 13.51±1.15 0.004

WBC (109/L) 4.8(4.6-5.1) 5.0(4.9-5.1) 5.1(5.0-5.3) 0.073

PLT (109/L) 225 (212.6-238.8) 233 (224.5-241.3) 239.8 (232.7-246.8) 0.023

Data presented as geometric means with 95% confidence interval of the mean for all parameters except
for ALT, ALP, HDL-c, LDL-c, and HbA1c presented as Mean ± SD. P-value significant at ≤ 0.05.

be explained by the short duration of the study, as HbA1c
reflects average glycemic control over three months [3].
The regression analysis further demonstrated a strong
linear relationship between random blood sugar and
HbA1c, with an R² value of 0.601, indicating that approxi-
mately 60% of the variability in HbA1c could be explained
by changes in random blood sugar. The derived equa-
tion (HbA1c =3.4+0.018× RBS) confirmed that each 1
mg/dL increase in blood sugar corresponds to an in-
crease of0.018% in HbA1c, while the reciprocal equation
(RBS =32.7× HbA1c − 60.8) demonstrated that blood
sugar can also be predicted from HbA1c. These findings
highlight the close correlation between the two parame-
ters and provide additional clinical value, particularly in
short-term interventions, where HbA1c may not change
significantly, but random blood sugar can serve as a
sensitive early indicator of metabolic improvement. This
observation is in line with earlier reports that confirmed
a strong correlation between HbA1c and plasma glucose
levels and emphasized the clinical utility of regression
models in predicting glycemic status [4–6].

The significant decline in liver enzymes, such as ALT,
AST, and ALP, suggests an improvement in hepatic func-
tion, in agreement with studies reporting reduced hepatic
steatosis and improved liver metabolism with ketogenic
diets [7]. Renal function markers, including creatinine
and urea, showed no significant variation, confirming that
the diet did not adversely affect kidney function, which
aligns with reports that ketogenic diets are safe for in-
dividuals without pre-existing renal diseases [8]. With
respect to the lipid profile, the decrease in total choles-
terol and triglyceride levels, along with the increase in
HDL cholesterol, represent favorable changes that are
consistent with previous studies [9]. However, the slight
increase in LDL cholesterol requires cautious interpre-
tation, as some evidence indicates that this may be a
transient effect or associated with a shift toward larger,
less atherogenic LDL particles; however, longer-term
studies are needed to clarify the clinical implications [10].
Hematological results showed significant increases in
hemoglobin and platelet levels within the normal range,
which may reflect improved nutritional and metabolic bal-
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Table 2. Variables used to estimate the simple Linear Regression Equation to predict values of HbA1c from Random blood sugar.

B R square F p- value

Blood sugar 0.018 0.601* 297.7 2.5 x10-41

Constant 3.4 5 x10-61

Constant 3.4 5 x10-61 * This value interprets 60.1% of the relationship between HbA1c and random blood
sugar, and the rest of the percentage (39.9%) may be explained by other factors.

ance, whereas white blood cell counts remained stable,
suggesting no inflammatory response. These findings
are in line with those of earlier studies demonstrating that
ketogenic diets may reduce low-grade inflammation and
improve hematological balance [11]. Electrolyte levels,
including sodium, potassium, calcium, and magnesium,
did not show significant changes, which is important
because electrolyte disturbances are often a concern
during ketogenic diets, and the observed stability may
reflect the value of dietary counseling and close follow-up
[12]. Taken together, the results of this study suggest
that the ketogenic diet may serve as a safe and beneficial
adjunctive strategy for managing primary hypertension
in Yemen, where healthcare resources are limited, and
dietary approaches can represent cost-effective and cul-
turally adaptable solutions.

LIMITATIONS
This study has some limitations, including its relatively
short follow-up period, which did not allow long-term
evaluation of HbA1c or cardiovascular outcomes, and
the absence of a randomized control group that limits
causal inference.

CONCLUSION
Adherence to a ketogenic diet for two months positively
affected hematological and biochemical markers in pa-
tients with primary hypertension, without adverse effects
on liver or kidney function, suggesting it is a safe and
effective dietary intervention.

REFERENCES
[1] A. Paoli et al. “Beyond weight loss: a review of the therapeu-

tic uses of very-low-carbohydrate (ketogenic) diets”. In: Eur.
J. Clin. Nutr. 67.8 (2013), pp. 789–796. DOI: 10.1038/ejcn.
2013.116.

[2] N. B. Bueno et al. “Very-low-carbohydrate ketogenic diet
v. low-fat diet for long-term weight loss: a meta-analysis of
randomised controlled trials”. In: Br. J. Nutr. 110.7 (2013),
pp. 1178–1187. DOI: 10.1017/S0007114513000548.

[3] J. S. Volek, M. J. Sharman, and W. J. Kraemer. “Body
composition and hormonal responses to a carbohydrate-
restricted diet”. In: Metabolism 51.7 (2002), pp. 864–870.
DOI: 10.1016/S0026-0495(02)00339-3.

[4] E. C. Westman et al. “The effect of a low-carbohydrate,
ketogenic diet versus a low-glycemic index diet on glycemic
control in type 2 diabetes mellitus”. In: Nutr. & Metab. 5
(2008), p. 36. DOI: 10.1186/1743-7075-5-36.

[5] T. A. Hussain et al. “Effect of low-calorie versus low-
carbohydrate ketogenic diet in type 2 diabetes”. In: Nutrition
28.10 (2012), pp. 1016–1021. DOI: 10.1016/j.nut.2012.02.
002.

[6] W. S. Yancy et al. “A low-carbohydrate, ketogenic diet versus
a low-fat diet to treat obesity and hyperlipidemia: a random-
ized, controlled trial”. In: Ann. Intern. Med. 140.10 (2004),
pp. 769–777. DOI: 10.7326/0003-4819-140-10-200405180-
00006.

[7] D. Di Raimondo et al. “Ketogenic diet, physical activity, and
hypertension—A systematic review”. In: J. Clin. Med. 10.6
(2021), p. 1295. DOI: 10.3390/jcm10061295.

[8] M. J. Sharman et al. “A ketogenic diet favorably affects
serum biomarkers for cardiovascular disease in normal-
weight men”. In: The J. Nutr. 132.7 (2002), pp. 1879–1885.
DOI: 10.1093/jn/132.7.1879.

[9] A. Arsyad et al. “Long-term ketogenic diet induces metabolic
acidosis in rats”. In: J. Clin. Biochem. Nutr. 66.2 (2020),
pp. 124–130. DOI: 10.3164/jcbn.19-106.

[10] L. Barrea et al. “Very low-calorie ketogenic diet (VLCKD): an
antihypertensive nutritional approach”. In: J. Transl. Med. 21
(2023), p. 128. DOI: 10.1186/s12967-023-03956-4.

[11] Z. Wang et al. “Impact of the ketogenic diet as a dietary
approach on obesity and metabolic health”. In: The Am.
J. Clin. Nutr. 119.1 (2024), pp. 1–10. DOI: 10.1093/ajcn/
nqaa347.

[12] D. Dyńka et al. “The ketogenic diet and cardiovascular dis-
eases”. In: Nutrients 15.15 (2023), p. 3368. DOI: 10.3390/
nu15153368.

© 2025 JMCH
Vol.19, No.6, Page 408- 411, 2025

Sana’a University Journal of Medical and Health Sciences 411

https://doi.org/10.1038/ejcn.2013.116
https://doi.org/10.1038/ejcn.2013.116
https://doi.org/10.1017/S0007114513000548
https://doi.org/10.1016/S0026-0495(02)00339-3
https://doi.org/10.1186/1743-7075-5-36
https://doi.org/10.1016/j.nut.2012.02.002
https://doi.org/10.1016/j.nut.2012.02.002
https://doi.org/10.7326/0003-4819-140-10-200405180-00006
https://doi.org/10.7326/0003-4819-140-10-200405180-00006
https://doi.org/10.3390/jcm10061295
https://doi.org/10.1093/jn/132.7.1879
https://doi.org/10.3164/jcbn.19-106
https://doi.org/10.1186/s12967-023-03956-4
https://doi.org/10.1093/ajcn/nqaa347
https://doi.org/10.1093/ajcn/nqaa347
https://doi.org/10.3390/nu15153368
https://doi.org/10.3390/nu15153368
https://journals.su.edu.ye/index.php/jast
https://journals.su.edu.ye/index.php/jast

	Introduction

