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Abstract

Background: Diabetes mellitus significantly worsens COVID-19 outcomes through glycemic dysregulation
and exacerbated systemic inflammation.

Objective: Evaluate Syzygium aromaticum infusion efficacy as adjunctive therapy on fasting glucose (FG),
HbAlc, C-reactive protein (CRP), and clinical symptoms in diabetic COVID-19 patients at Ibn Badis
University Hospital.

Methods: Prospective pre-post pilot study of 100 patients (50 females, 50 males; mean age 58.4+12.3 years;
type 2 diabetes: 84%) conducted exclusively at Ibn Badis University Hospital, Constantine (01/01/2021-
21/06/2022). From 1681 registered diabetic-COVID cases, intervention group received 10g/day clove
infusion (boiled 30 minutes, 3 doses) plus standard care.

Results: Significant improvements: FG (-25.6%; p<0.001), CRP (-41.2%; p<0.001), moderate/severe
pneumonia (89.39%—27.27%; A=62.12%; p<0.001), anosmia/ageusia (37.88%—12.41%; p<0.001).
Females showed superior sensory symptom recovery (85.29%; p=0.042).

Conclusion: Clove infusion demonstrates promising adjunctive benefits warranting randomized controlled
trials.
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Introduction

The SARS-CoV-2 pandemic posed severe clinical challenges for diabetic patients, with meta-analyses
documenting 2.3-3.6-fold increased mortality risk compared to non-diabetics. At Ibn Badis University
Hospital in Constantine, Algeria—the region's primary tertiary care center—peak pandemic waves (2021-
2022) recorded 1681 diabetic-COVID co-morbidities among 3466 total COVID-19 admissions, presenting
persistent challenges in glycemic control and acute respiratory distress management, 12131

Syzygium aromaticum L. (clove, family Myrtaceae) contains eugenol (70-90% of essential oil content), a
phenolic compound exhibiting potent antioxidant, anti-inflammatory, and antimicrobial properties.
Preclinical studies demonstrate 25-40% glucose reduction in streptozotocin-induced diabetic models through
a-glucosidase and a-amylase inhibition, IS

This original pilot study conducted at Ibn Badis University Hospital aimed to:

1. Assess clove infusion effects on fasting glucose (FG), HbAlc, and CRP

2. Evaluate clinical symptom improvement (anosmia/ageusia, dyspnea)
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3. Analyze sex and diabetes type differences’!

Materials and Methods

Study Design and Setting

Quasi-experimental pre-post pilot clinical study conducted exclusively at Ibn Badis University Hospital,
Constantine, Algeria (01/01/2021-21/06/2022). This 1200-bed tertiary facility served as Constantine's
primary COVID-19 referral center.

Inclusion/Exclusion Criteria

Inclusion: Confirmed type 1/2 diabetes mellitus, PCR-confirmed COVID-19, age >18 years, informed
consent

Exclusion: Clove allergy, pregnancy, acute renal failure (¢GFR<30 ml/min), corticosteroids >20mg/day
prednisone equivalent

Sample Size and Selection

Primary cohort: n=100 clinically-studied patients [50 females (50%), 50 males (50%); mean age
58.4+12.3 years] systematically selected from 1681 consecutive diabetic-COVID admissions.

Diabetes subtype distribution: Type 1: 16% (n=16); Type 2: 84% (n=84)

Intervention Protocol

Clove infusion preparation: 10g dried S. aromaticum buds boiled in 1L water (30 minutes), yielding
750ml final volume, administered as 3 daily doses (100ml/dose post-meals)

Duration: 30 days or clinical recovery

Quality control: Preliminary HPLC analysis confirmed >75% eugenol content

Standard care: Insulin/metformin adjustment per ADA guidelines, oxygen therapy, dexamethasone
(6mg/day %10 days), enoxaparin prophylaxis®!

Outcome Measures

Primary endpoints:

1. Fasting glucose (FG; mg/dL)

2. HbAlc (%)

3. C-reactive protein (CRP; mg/L)

Secondary endpoints:

1. SpO2 (%), NYHA dyspnea class

2. Anosmia/ageusia prevalence

3. Chest CT findings (GGO, consolidation)

4. ICU admission rates

Assessment timeline: Baseline, Day 7, Day 14, Day 30

Statistical Analysis

SPSS v.26.0; paired t-tests, repeated-measures ANOVA, Chi-square, logistic regression (p<0.05 significant).
Normal distribution verified (Kolmogorov-Smirnov, p>0.05). Power calculation: 85% power detecting 20%
difference (0=0.05).

Ethics: Approved by Constantine 1 University Ethics Committee (No: UMC-2021-045). Written informed
consent obtained.

Results
Baseline Characteristics
Table 1: Patient characteristics at enrollment (n=100)

Variable Mean £ SD | Range
Age (years) 584+12.3 | 28-82
BMI (kg/m?) 29.7+5.4 19.2-42.1
Fasting glucose (mg/dL) 252 £ 68 142-428
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HbAlc (%) 9.8+2.1 6.2-14.3
CRP (mg/L) 90.2+354 | 32-178
SpO: (%) 92.1+£45 82-98
Moderate/Severe pneumonia (%) | 89.39 -
Biochemical Response
Table 2: Longitudinal biomarker changes (n=100)
Marker Baseline Day 14 Day 30 %A p-value
FG (mg/dL) 252 + 68 210+ 52 187 £ 44 -25.6 | <0.001
HbAlc (%) 9.8+2.1 - 8.1+1.6 -17.3 | <0.001
CRP (mg/L) 90.2+354 | 68.3+28 53.1+22 -41.2 | <0.001
LDH (U/L) 415+97 342+ 78 289 + 67 -30.1 | <0.001
D-dimer (ng/mL) | 1245+389 | 987 +312 | 743+256 | -40.3 | <0.001
Clinical Outcomes
Table 3: Primary clinical endpoints (n=100)
Outcome Pre-treatment (%) | Post-treatment (%) | Absolute A% | p-value
Glycemic control achieved | 27.27 72.73 +45.46 <0.002
Mild/No pneumonia 10.61 89.39 +78.78 <0.004
Anosmia/Ageusia 37.88 12.41 -67.27 <0.006
NYHA Class I/II dyspnea 43.00 77.00 +34.00 <0.01
ICU admission required 47.00 23.00 -51.06 <0.01
Sex-Stratified Analysis
Table 4: Sex differences in treatment response (n=100)
Outcome Females (n=50) | Males (n=50) | p-value
Glycemic control 72.73% 72.73% 0.980
Pneumonia resolution | 89.39% 79.41% 0.042*
Anosmia resolution 85.29% 62.12% 0.002*
CRP reduction >40% | 82.00% 77.00% 0.456

*p<0.05; statistically significant
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Imaging Outcomes
Table 5: Chest CT improvement (n=72; imaging available)

Finding Baseline (%) | Day 30 (%) | A% p-value
Ground Glass Opacity | 78.3 35.7 -54.3 | <0.001
Consolidation 65.4 25.1 -61.7 | <0.001
Pleural effusion 28.6 11.2 -60.8 | <0.01

Safety profile: Mild nausea (3%), gastric discomfort (2%), rash (1%). No serious adverse events or treatment
discontinuations.

Discussion

Primary Findings

Clove infusion (10g/day) achieved 72.73% glycemic control success (AFG=-25.6%) and 89.39%
pneumonia resolution, surpassing outcomes reported in metformin/insulin-only diabetic-COVID cohorts.
The 41.2% CRP reduction aligns with eugenol's documented NF-xB/COX-2 inhibition (65-78% in
vitro). 110l

Mechanistic Insights

1. Glycemic effects: Eugenol inhibits o-amylase/a-glucosidase (IC50=0.15-0.32 mg/mL), delays
carbohydrate absorptiontZH1

2. Anti-inflammatory: Suppresses IL-6/TNF-o, via Nrf2 activation (55% ROS reduction)!2!

3. Neuroprotective: Improves olfactory recovery, potentially via TRPV1 channel modulation#!

Comparative Effectiveness
Table 6: Study outcome comparison

Study Setting n AFG% Pneumonia | Context
A%
Current Ibn Badis Hosp. 100 -25.6 +78.8 Diabetic-
COVID
Egypt 2023 13 T2DM clinic 60 -22.1 - Diabetes only
India 2024 2 Animal model 80 -18.4 -39.6 COVID
model
China 2025 12 ICU 45 -19.2 -38.1 Severe
COVID

Clinical Translation

Cost-effectiveness: 0.15 DZD/day (~0.001 USD) vs. repaglinide (15 DZD/day)

Local availability: Algerian clove production: 250 tons/year

Safety: GRAS status (FDA); no drug interactions reported!!!

Strengths and Limitations

Strengths: Single-center methodological rigor, real-world pandemic data, comprehensive subgroup analysis,
statistical power (0.85)

Limitations: Non-randomized design, 30-day follow-up, single-center generalizability concerns
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Conclusion

At Ibn Badis University Hospital, S. aromaticum infusion (10g/day) produced clinically meaningful
improvements in glycemic control (72.73%), systemic inflammation (CRP -41.2%), and COVID-19
complications (pneumonia resolution 89.39%) among diabetic patients. Female patients exhibited superior
sensory symptom recovery.

Recommendations:

1. Inclusion in Algerian diabetic-COVID protocols
2. Multicenter RCT validation (n=300)

3. Standardized eugenol capsule development
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