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Abstract: Bacterial meningitis is a medical emergency
associated with high mortality rates. Cerebrospinal fluid (CSF)
culture is the gold standard for diagnosis of meningitis and it is
important to establish the susceptibility of the causative
microorganism to rationalize treatment. Objective of this study
was to assess the seasonality of the bacterial meningitis and the
antibiotic resistance of incriminated bacteria through the year in
Tobruk city. This Laboratory-based retrospective analysis of 367
CSF cultures was conducted in Tobruk Medical Centre, Tobruk,
from January 2020 - December 2020. Of whom 367, 188 (59%)
were male, while 179 (49%) were female. Of 367. Three isolated
pathogen was Klebseilla spp 2(1%), followed by streptococcus
pyogen and Staph aureus 1 (0%) equally. While 363 (99%) was
no growth. The majority of cases 110 (30 %) were cultured in
autumn 110 (30%) followed by winter 95 (26%) and spring 88
(24%). in our study the decreasing of bacterial isolation from
CSF samples, is maybe due to several reasons such as
administration of antibiotics to the patients before CSF sample
culturing or the patients were infected with viral infections or the
patients were not infected at all. Additional study should focus
on avoidable features of vaccines, to reduce the disease problem.
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Introduction

More than 220 million people worldwide have been diagnosed with diabetes. [15] Glycated hemoglobin
(hemoglobin Alc, HbAlc, A1C, or Hblc; is also known as HbAlc or HGBALc) is a form of hemoglobin which
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is measured principally to detect the average plasma glucose concentration over prolonged periods. The
HbAlc/Total Hemoglobin ratio is expressed as percentage HbAlc (%HbALc). [24] The accurate measurement of
glycated hemoglobin (HbALc) is of essential importance for checking diabetic patients. [22, 23] It is being
observed that it is formed in a non-enzymatic glycation pathway by hemoglobin’s exposure to plasma glucose.
HbAlc is a measure of the beta-N1-deoxy fructuously component of hemoglobin.[7,8] HbAlc is defined as
hemoglobin which is permanently glycated at one or both N-terminal valines of the beta chains. [9] The HbAlc
is currently suggested as a standard of care for testing and checking diabetes, specially the type 2 diabetes. [1]
Analysis of glycated hemoglobin (HbA1c) in blood provides evidence about an individual’s average blood glucose
levels during the previous two to three months, which is the establish half-life of red blood cells (RBCs). [2]
Haemoglobin Al and haemoglobin Alc Chromatography of normal adult blood divides in two parts: HbA (HbAO)
92-94%. HbAL (6-8%) in which the B chain has an extra glucose group. HbAl contains of three dissimilar
glycations, the HbAlc typically measured by isoelectric focusing or electrophoresis.[11] The glycation of
haemoglobin occurs at a inconstant (non-linear rate) over time, during the lifespan of the red blood cell (RBC),
which is of 120 days. Laboratory normal range is different depending on whether HbA1 or HbAlc is measured
and on the method used. [12] HbAlc is a reliable indicator of diabetic control except in the following situations:
Situations where the average RBC lifespan is significantly >120 days will usually give increase to decrease HbAlc
grades because 50% of glycation occurs in 90-120 days. Common causes include an increase in red cell income:
a- haemolysis, myelodysplastic disease, blood loss, haemoglobinopathies and red cell disorders. B- Interference
with the test (this depends on the method used: persistent fetal haemoglobin and haemoglobin variants,
carbamylated haemoglobin). C- In patients who vary between very high and very low levels- glycated
haemoglobin in that case readings can be misleading (the clinician should compare with extra information
obtained from home capillary blood glucose tests). D- HbAlc can be useful in recognizing patients who may be
giving an idealistically good report of their home glucose tests.[14] Nathan et al. used continuous glucose
checking, which measures interstitial glucose levels every 5 minutes, for 3 months in both -diabetics and non-
diabetics with relatively constant glycaemia. They reported accurate relationship between HbAlc and mean blood
glucose, meaning HbAlc could be conveyed in an equivalent mean glucose. [16] Chemical charge is existing on
the molecule of HbAlc, and the amount of the charge varies from the charges on the diverse components of
hemoglobin. The molecule of HbAlc has variance in size from the other components. HbAlc may be separated
by charge and size from the other hemoglobin. A component in blood by a procedure known as in elevation
pressure liquid chromatography (HPLC) [19, 20].

According to the 2014 estimation, the occurrence of diabetes in the world was 9%, between adults aged 18 years
or older. It is estimated that by the year 2035, those affected by diabetes will be about 592 million. Every seven
seconds, diabetes causes the death of people globally, and in 2014 only, 4.9 million deaths were documented to
diabetes with 80% of deaths linked to diabetes reported from low- and middle-income countries. In 2013, type 1
diabetes was reported in more than 79,000 children. Gestational diabetes was responsible for more than 21 million
live births, affecting both the mother and the neonatal, in one way or the other, in 2013. [21] Objective this study
was studied the value of HbAlc as a screening and diagnostic test for diabetes mellitus in Libyan individuals.
Historically, HbAlc was first isolated by Huisman et al. [3] in 1958 and characterized by Bookchin and Gallop,
[10] in 1968, as a glycoprotein. The raised levels of HbALlc in diabetic patients were described by Rahbar et al.
in 1969. Bunn et al. recognized the pathway principal to the formation of HbAlc in 1975. Via the HbAlc as a
biomarker for checking the levels of glucose between diabetic patients was first planned by Koenig et al. in 1976.
[3,4,5,6] In 1976, HbAlc was described as a useful mean for monitoring the glycaemic control in diabetic patients,
[16] in 1995 the International Federation of Clinical Chemistry (IFCC) procured the lead in developed an identical
international standardization of HbAlc because the absence of standardization resulted in wide variability within
results (4.0% to 8.1%) on the same sample making it problematic to compare patients results between laboratories.
This disparity has always been a source of anxiety among health care providers. It becomes even more vital in
this age of heavy economical migration, when people travel long distances and take their native record with them.
Therefore, having same method and unit to measure HbAlc is need of the day. [17, 18]

Material and methods

This study was undertaken in Private laboratory. A total of 5747 participants were successfully screened from
January 2021 to July 2021. Blood (2cc) specimens were obtained from the antecubital vein in a sitting position
and specimen collection and preparation of K2-EDTA or NH4-heparinized whole blood for the determination of
HbAlc. Inset 50 Micro into G8 Variant Elution Buffer His R1, R2 and R3 (Tosoh Automatic Glycochemoglobin
Analyzer HLC-7238 G8) and incubate 8 min.

3.1 Normal range

Normal range of HbAlc is 4 % to 6 % in people without diabetes.
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3.2 System Information
TOSOH G8 HBALC Variantion analyzer

3.3 Statistical analysis: - Analysis was done by Excel method.

Results and discussion

Some problems are accompanying blood glucose measurements, such as pre analytical variables like sampling
method (e.g., glucose levels decrease by 3-8 mg/dL per hour at room temperature) and fasting status previous to
blood sampling and inter individual biological variations. HbAlc does not require fasting and has an analytical
variation of less than 2%. Purpose of HbAlc has currently become more useful than plasma glucose
measurements, meanwhile HbAlc is biologically more established and remains mostly unaffected in the short
time via nutritious status, stress, or other disorders [25].

4.1 Distribution of the patient according to age.

5747 patients, the most age group enrolled in the study was 20-40 (28%) followed by 40-60 (25%) and 10-20
(21%) respectively. While the lowest age group recorded was 1-5 (3%) followed by 5-10 (7%).

Table 1 Distribution of the patient according to age.

Age 15 5 10 10 20 | 2040 | 4060 | 6075
Patient's | 169 428 1180 1590 1442 941
number | (3%) (7%) (21%) | (28%) | (25%) | (16%)

Patient's numbers

30% 287

25%

25%
20%
15%

10%
5%

0% 60_75
10 20 2040 40_60 90—
510 10-

Ages

15

Figure 1 Distribution of the patient according to ages.
4.2 Comparison between high HBALC Level and ages.

The highest detectable HBALC level represents the highest measurable level of HbAlc was 1590 (29%) in ages
between 20-40 followed by 1442 (26%) in ages between 40-60 and 1047 (19%) in ages between 10-20. Helminen
et al.52 measured the value of HbAlc levels in expecting the clinical disease in genetically predisposed children
with multiple autoantibodies. They observed that a 10% increase in HbAlc levels in samples obtained 3-12
months separately anticipated the diagnosis of clinical disease, suggesting the effectiveness of HbAlc as a marker
for forecasting the time to diagnosis of type 1 diabetes in children with multiple autoantibodies. [26]

Table 2 Comparison between high HBA1C Level and ages.

Age 15 5 10 10 20 | 2040 |40 60| 60 _75
Patient with high | 118 324 1047 1500 | 1442 | 941
HBA1C level %) | (6%) (19%) | (29%) | (26%) | (17%)
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Figure 2 Distribution of the patient according to ages.

4.3 Distribution of patients with high HBA1C level according to seasons.

The majority of cases were 2251 (41 %) in spring followed by summer 1677 (31%) and winter 1535 (28%)

Table 3 Distribution of patients with high HBAL1C levels according to seasons.

Season Winter

Spring Summer Autumn

Patient with high | 1535 (28%)
HBA1C level

2251 (41%) | 1677 (31%) | 0 (0%)

High HBA1C level

60%

40%

20%

0%

Seasons

Figure 3 Distribution of the patient with high HBA1C level according to seasons.
4.4 Comparison between patients according to high HBA1C and normal HBALC levels.

Total of 7547, 5492 (95%) samples recorded high HBA1C level, while 307 (5%) with normal HBA1C level. The
prediabetes usually has the HbAlc levels as 5.7%-6.4%, while those with 6.4% or higher HbAlc levels have
diabetes. [27,28] Excessive usage of vitamin C, B, and E complements and enlarged levels of Liver, cholesterol,
and Kkidney diseases can also present abnormally high levels of HbAlc. [29,30] Glycosylation of hemoglobin
may also affect membrane lipid protein interactions in RBCs, altering their internal viscosity, modifying
viscoelastic properties of erythrocyte membranes, and impairing RBC deformability. [31] Also lowers oxygen-
carrying capacity, thereby promoting hypoxia and its related systemic vascular vasodilatory adaptations and
responses. [6]

Table 4 Comparison between patients according to high HBA1C and normal HBALC levels.

HBALC level >6%
5492 (95%)

HBA1C level =6%
307 (5%)
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Figure 4 Comparison between patients according to high HBA1C and normal HBAL1C levels.

Conclusion

The present study results suggest that HbAlc could be used to make a diagnosis of diabetes mellitus in Libya. As
the endemic of diabetes uninterrupted to rise worldwide, HbA1lc test may remain to be applied as part of the
diagnostic and prognostic tool, leading to better patient care and successful clinical outcomes. HbAlc is made by
the non-enzymatic glycation of free amino groups at the N-terminus of the B-chain of hemoglobin A0. The level
of HbALc is relational to the level of glucose in the blood. As the glucose leftovers bound to the red cell during
its life cycle, measurement of HbAlc offers a suggestion of the mean everyday blood glucose concentration over
the previous two months. Measurement of HbA1c is, consequently, considered a significant diagnostic method in
the checking of nutritional regulators and healing systems through the management of diabetes. Effective regulator
of blood glucose levels is essential in the inhibition of ketosis and hyperglycemia, and may decrease the
occurrence and severity of late diabetic disorders such as neuropathy, retinopathy, nephropathy, and cardiac
disease. As the prevalent of diabetes persists to rise worldwide, HbAlc test may remain to be useful as part of the
diagnostic and analytical tool, principal to improved patient care and effective clinical outcomes.
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