
ABSTRACT
Background: According to the International League Against Epilepsy (ILAE) recommendations, carbamazepine (CBZ) is 
considered at the top of the first-line antiepileptic drugs in treating partial epileptic paroxysms with or without secondary 
generalization.
The CBZ act on cortical neurons by different types of actions, electroencephalographic (EEG) examination of patients placed 
on CBZ therapy is of special importance due to this ability of medication, the administration of CBZ and its derivative should 
be scheduled concerning the form of epilepsy, specificity of individual EEG, EEG dynamics and clinical manifestation during 
the treatment.
Objective: This study aimed to evaluate the impact of carbamazepine on interictal epileptic discharge for patients with focal 
epilepsy.
Patients and Method: This is a prospective study conducted in Basra general hospital from first of March to first of November 
2014, one hundred ten (110) patients recently diagnosed as having partial epilepsy were included in the study. Their age 
range from 15 to 45 years, no one of them had a history of encephalitis, meningitis, head trauma or cerebrovascular accident 
(CVA), with normal neurological exam and normal MRI and CT scan. All patients were exposed to EEG exam at the starting 
of the study by using digital EEG machine according to the 10 to 20 International system. All EEG records that presented 
with changes suggestive of interictal epileptic discharges (IEDs) were then independently reviewed. The frequency of IED 
was calculated. Patients began the drug therapy with carbamazepine (20 mg/kg/day), and a second EEG exam was done after 
six months. Patients who show no compliance to treatment or resistance to treatment (continue to experience clinical attacks 
of seizure) were excluded. All patients who missed their follow-up visits after three months of starting a treatment or did not 
attend the second EEG exam appointment after six months of treatment were excluded.
Results: From one hundred ten patients included in the study only 77 patients continued the study and 33 patients were 
excluded. The results revealed that 68 patients (88.3%) had a significant reduction in mean epileptic discharge in the second 
EEG exam after six months of treatment with carbamazepine. Furthermore, among them, 42 patients (61.8%) had no more 
clinical seizure attacks during study time, and 26 patients (38.2%) continued having seizure attacks until the end of third month 
after starting treatment, and most of them experienced one attack during the first or second month.
Conclusion: Carbamazepine is still a very effective drug in the management of partial epilepsy. Besides, EEG is an essential 
tool in the assessment of patient’s response to carbamazepine and reduction in interictal epileptic discharges on subsequent 
EEG studies may predict the chance of developing further clinical epileptic attacks in patients with partial epilepsy using 
carbamazepine drug.
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INTRODUCTION
According to the ILAE recommendations, CBZ is considered 
at the top of the first-line antiepileptic drugs in treating 
partial epileptic paroxysms with or without treatment without 
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secondary generalization. Considering the prevalence of partial 
seizure (localization-dependent seizures) making up to 60% 
of all forms of epilepsy in children and about 80% in adults, 
the share of CBZ and its derivatives among the total volume 
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of antiepileptic drugs used is not less than 50%.1 Although 
the mechanism of action of CBZ is not fully understood. It is 
widely accepted that the drug produces its antiepileptic effect 
by blocking sodium channels which reduces the ability of 
neurons to conduct high-frequency impulse flow.

Moreover, CBZ is also known to have a variety of other 
actions, including inhibiting the reuptake of norepinephrine, 
and blocking adenosine and N-methyl-D-aspartate (NMDA) 
receptors. However, it is not clear if these mechanisms are 
related to its antiepileptic effect. The EEG examination of 
patients placed on CBZ therapy is of special importance due 
to this medication ability: the administration of CBZ and its 
derivate should be scheduled with due regard to the form 
of epilepsy, specificity of individual EEG, EEG dynamics, 
and clinical manifestation during the treatment.2 The use 
of EEG to detect IEDs in patients with a history of seizures 
is routine. The presence of IEDs can help confirm a clinical 
diagnosis of epilepsy, and their location and characteristics 
can help identify the epileptogenic zone or suggest a particular 
epilepsy syndrome.3 Besides that, some clinicians may also 
use the presence or frequency of IEDs to help predict clinical 
epilepsy severity, much of the evidence on this subject had 
been studied in specific subpopulations and is quite dated. 
Generally, our understanding of the ability of IEDs to predict 
measures of epilepsy severity such as seizure frequency is 
remarkably developing.4 Also, several factors may affect the 
rate and appearance of interictal epileptiform discharges like 
antiepileptic drugs (AEDs) such as carbamazepine, which 
may suppress interictal epileptiform activity. Moreover, in 
some patients with focal seizure disorders, there is a positive 
correlation between the number of seizures and interictal 
epileptiform activity (IEA).5 In this study, we investigated the 
impact of CBZ on interictal epileptic discharges in patients 
with focal epilepsy.

METHODOLOGY
This is a prospective study conducted in Basra general hospital 
from the first of March to the first of November 2014, and 
designed to evaluate the effect of carbamazepine treatment on 
interictal epileptic discharge in the group of patients having 
partial epilepsy. All patients included in the study were 
recently diagnosed with epilepsy and have no more than two 
attacks of seizure within the last one-month duration. Their 
age range from 15 to 45 years, no one of them had a history 
of encephalitis, meningitis, head trauma, CVA with a normal 
neurological exam done by a consultant neurologist, and a 
normal MRI and/ or CT scan of the brain. The total numbers 
of patients included in the study were 110 patients (65 females 
and 45 males).

All patients did EEG exam at the beginning of the study in 
Basra children specialty hospital using digital EEG machine 
according to the 10 to 20 International system, with measured 
impedances of less than 5 k. Ohms at all electrodes. All 
studies utilized both bipolar and referential montages. Initial 
analog signal conditioning included a 0.3 to 1 Hz high pass 
filter, a 35 to 70 Hz low pass filter and a 50 Hz notch filter. 

The digital sampling rate was 200 to 500 per second. EEG 
recordings last for 30 minutes. Activating techniques including 
hyperventilation and intermittent photic stimulation were used. 
All EEG records with findings suggestive of IEDs were then 
independently reviewed in their entirety by a neurophysiologist, 
and the IEDs were defined as spike or sharp wave discharges 
that stood out from the background rhythms with or without an 
aftergoing slow wave. Subjects demonstrating IEDs consistent 
with a diagnosis of primary (idiopathic) generalized epilepsy, 
myoclonic or absence epilepsy were excluded from further 
analysis. Only patients with focal IEDs were included in the 
study. The frequency of IED was calculated by manually 
counting the total number of IEDs seen in the entire routine 
study and dividing by study duration. Patients were divided 
into two groups according to the changes in epileptic discharge 
obtained by EEG exam:
Group A: Patients who show a reduction in ED in the second 
visit. 
Group B: Patients who show an increase in ED in the second 
visit.
Patients began the drug therapy with carbamazepine  
20 mg/kg/day as prescribed by their neurologist, A total body 
weight accepted for patients were not exceeding 70 kg because 
larger weights need high doses from the beginning, which is 
usually associated with the early appearance of side effects as 
suggested by the neurologist doctors.

All patients were asked to visit their doctor if they 
experienced any seizure attacks. Patients who did not complain 
well to the treatment or show resistance to treatment (continue 
to experience clinical attacks of seizure which necessitate the 
use of other drugs) were excluded. All patients who missed 
their follow-up visits after three months of starting a treatment 
or did not attend the second EEG exam appointment after six 
months of treatment were excluded. This study was conducted 
following a protocol approved by the Committee on Clinical 
Investigations at Basra collage of Medicine and Basra health 
directorate, all patients were informed about the aim of study 
and their acceptance obtained.
Statistical Analysis
Data analysis was done by using Statistical Package for 
the Social Sciences (SPSS) version 20 computer software. 
Descriptive statistics for all data of each set was expressed 
as mean ± 2SD. The difference in mean epileptic discharge 
between groups was assessed by independent sample t-test, 
p < 0.05 considered statistically significant, spearman test was 
used to assess the correlation between a number of seizure 
attacks and mean epileptic discharge.

RESULTS
Out of the total, 110 included in the study only 77 patients 
continued the study and 33 patients were excluded from the 
study. The number of females was 46 (59.7%) and number of 
males were 31 (40.3%), and no significant difference was found 
in epileptic discharge between males and females as illustrated 
in Table 1, which also shows the number and percentage of all 
patients included and excluded from the study.
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Patients were divided into two groups according to the changes 
in epileptic discharges (ED) obtained by EEG exam:
Group A: Patients who show a reduction in ED in the second 
visit.
Group B: Patients who show an increase in ED in the second 
visit.
The results obtained in Table 2 show that (68) patients (88.3%) 
show a reduction in an epileptic discharge after six months of 
treatment with carbamazepine, and (9) patients (11.7%) show 
an increase in epileptic discharge.

The total number of patients who still had clinical seizure 
attacks during the period of treatment, whether one or more 
attacks were (31) patients (40.3%), and those who had no more 
seizure attacks after starting treatment were (46) patients 
(59.7%). Moreover, no significant difference was found between 
males and females regarding seizure attacks (Table 3). 

Also, from the total number of patients who showed a 
reduction in epileptic discharge, which was (68) patients, forty-
two patients (61.8%) did not experience any seizure attacks 
during the next six months of treatment, and (26) patients 
(38.2%) continue having seizure attacks. Moreover, from the 
nine patients who showed an increase in epileptic discharge, 
five patients (55.5%) still experienced seizure attacks during 
the study period, and four patients (44.5%) did not experience 
any seizure attack during the six months study period, as 
illustrated in the Table 4.

Table 5 showed that thirty one patients continue having 
seizure attacks after three months of treatment, twenty six of 

them in group A (who have a reduction in epileptic discharge) 
and five in group B who have increased in epileptic discharge). 
After six months of treatment, only two patients from group 
A and three patients from group B continue having seizure 
attacks, so a totally five patients only experience seizure attacks 
after three months of treatment.

Statistically, there was no significant difference in mean 
epileptic discharge between male and female in first and 
second visits p = 0.15. However, a highly significant reduction 
in mean epileptic discharge was noticed in second visit  
(49.38 ± 28.37) as compared to the first visit (79.44 ± 28.98), 
p > 0.00 as demonstrated in the Table 6.

Figure 1 shows a significant positive linear correlation 
between number of seizure attacks and mean epileptic 
discharge (p significant at 0.032 level), so as the mean epileptic 
discharge increases, this will increase the risk for patients to 
develop seizure attacks.

DISCUSSION 
This study included 110 patients with focal epilepsy; only 77 
patients continued the study, and 33 patients were excluded 
from the study either for irregular treatment or still experience 
clinical seizures, which make it necessary to use drugs other 
than carbamazepine or not attending the second visit for EEG 

Table 1: The number and percentage of patients included and excluded 
from the study with their gender distribution

Male Female Total
NO. % NO. % NO. %

1st visit 45 40.9 65 59.1 110 100
2nd visit 31 40.3 46 59.7 77 70
Excluded 14 31 19 29.5 33 30

Table 2: Number and percentage of patients in groups A and B

ED
Male Female Total

No. % No. % No. %
Group A 28 90.3 40 87 68 88.3
Group B 3 9.7 6 13 9 11.7
Total 31 46 77

Table 3: Number and percentage of patients who continue  
having clinical seizure attacks after treatment and patients that have  

no more attacks after treatment

Clinical attacks
Male Female Total

No. % No. % No. %
Patients with no 
attacks

18 58.1 28 60.9 46 59.7

Patients still having 
attacks

13 41.9 18 39.1 31 40.3

Total 31 46 77

Table 4: Number and percentage of patients in group A (have reduction 
in ED) & group B (have increase in ED) who still having seizure attacks 

and those who have no more attacks.

ED

Patient have no 
seizure attacks

Patient still 
having seizure 
attacks Total

No. % No. % No. %
Group 
A

42 61.8 26 38.2 68 88.3

Group 
B

4 44.5 5 55.5 9 11.7

Total 46 31 77

Table 5: Number of patients in group A & B who continue having 
seizure attacks after three and six months of treatment consecutively

End of third month of 
treatment

End of six months of 
treatment

No. % No. %
Group A 26 83.9 2 40
Group B 5 16.1 3 60
Total 31 5

Table 6: Mean epileptic discharge for patients in first and  
2nd visit after treatment

No. 1st visit 2nd visit p-value
Male 31 78.5 ± 30.3 48.8 ± 29.5 H.S
Female 46 80.11 ± 26.6 50.74 ± 27.85 H.S
Total 77 79.44 ± 28.98 49.38 ± 28.37 H.S

p-value N.S N.S
N.S: p-value = 0.15, H.S: p-value = 0.00
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exam. The number of females was 46 (59.7%) and number 
of males were 31 (40.3%), and no significant difference was 
found in mean epileptic discharge between males and females, 
indicating no gender variation in epileptic discharge between 
male and female. These results also reported in other studies, 
which show no difference in epileptic discharge or response 
to treatment between male and female.7,19

The results also revealed that 68 patients (88.3%) had 
a highly significant reduction in mean epileptic discharge 
in second EEG exam after six months of treatment with 
carbamazepine (Table 2 and 4). Moreover, among them, 
forty-two patients (61.8%) had no more clinical seizure attacks 
during study time, and twenty six patients (38.2%) continued 
having seizure attacks until the end of third month after starting 
treatment, most of them experienced one attack during the first 
or second month, and that is why they kept on the same dose 
of treatment. At the end of the sixth month of treatment there 
were only two out of the above twenty-six patients experienced 
one seizure attack in the fourth month after treatment, and 
the dose of carbamazepine changed to 30 mg/kg/day, and no 
more seizure attacks developed in the fifth and sixth months 
of treatment.

In group B, which includes nine patients (11.7%) who 
had an increase in an epileptic discharge after six months 
of treatment, five patients (55.5%) continued having seizure 
attacks, two of them their seizure attacks stopped before the 
third month of treatment and three patients experience seizure 
attacks in the fourth month. Thus, the dose of carbamazepine 
increased to 30 mg/kg/day, so no more attacks were recorded 
for them in fifth and six months. When we chart these seizure 
attacks, we found that most of them were in the first and second 
months of treatment either because of a gradual increase in 
the dose of treatment in the first month or because of the 
trouble of patient obedience to treatment but later on when the 
dose became fixed as 20 mg/kg/day in two divided doses and 
patients accommodated for the schedules of their treatment, 
the seizure attacks decline.

Even though five patients experienced seizure attacks in the 
fourth month which necessitated the increase in the dose of 
carbamazepine to become 30 mg/kg/day to stop their clinical 
attacks, and actually seizure attacks stopped for all of them and 
two of them show reduction in epileptic discharge in second 
visit as compared to first visit. However, still three patients 
their second EEG exam showed increase in epileptic discharge 
as compared to first exam.

This group of patients might need further follow-up after 
increasing their treatment dose because they might show 
reduction in epileptic discharge during the next six months 
after changing treatment, especially because they develop no 
more seizure attacks (for the last two months of study) after 
increasing the dose of carbamazepine. This possibility had 
been reported by other studies, which showed that prolonged 
use of carbamazepine is associated with significant reduction 
in epileptic discharge.6,16

Besides, some studies showed that some mechanisms 
might affect the action of AEDs and two main hypotheses 
attempt to explain that the first is the multidrug transporter 
hypothesis which suggests that AEDs cannot achieve sufficient 
concentrations in the brain to be effective and this occurs 
because of the blood-brain barrier that is actively “empty” the 
brain of small organic molecules. Moreover, the second is the 
altered target hypothesis which states that there is an alteration 
of drug target by some chemical modification (phosphory-
lation, glycosylation etc.).7,17

However, we cannot judge from the data obtained in this 
study whether patients show an increase in epileptic discharge 
by EEG exam. However, with no clinical seizure, attacks are 
due to one of the mechanisms above, especially because 88.3% 
of patients included in the study showed a significant reduction 
in mean epileptic discharge and no more seizure attacks were 
recorded. Thus we assume that patients who show an increase 
in epileptic discharge need further follow-up to carefully assess 
their response to carbamazepine monotherapy especially if 
they had no seizure attacks.

Furthermore, from the 88.3% of patients who show a 
reduction in mean epileptic discharge, only 2.9% of them have 
seizure attacks in fourth month, and these attacks stopped 
after increasing the dose of carbamazepine in fifth and sixth 
months. Hence, carbamazepine was effective in reducing both 
clinical seizure attacks and epileptic discharge at EEG exam. 
Moreover, the efficacy of carbamazepine in the treatment of 
focal epilepsy could be related to the binding rate constant of 
carbamazepine onto the inactivated Na channels, which is five 
times faster than that of other antiepileptic drugs, especially 
phenytoin. Therefore, it is speculated that carbamazepine  
may be more effective than other antiepileptics in treating 
seizures whose ictal depolarization shift is relatively short.8,18 
Moreover, if a drug can frequently induce normalization of 
EEG, it may be a better drug for treating that seizure type.9,15

These findings are consistent with the results obtained by 
Devazio G. et al., that the effect of carbamazepine on group 
of patients with complex partial seizures results in decline in 
seizure attacks in response to carbamazepine monotherapy. 

Figure 1: Correlation between number of seizure attacks and mean 
epileptic discharge, correlation is significant at the  

0.05 level (p-value=0.032)
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Although, he did not correlate the reduction in seizure attacks 
with the epileptic discharge on EEG exam because he did 
a single EEG exam at the starting of his research to decide 
seizure type (focal, absence, myoclonic etc.) and only patients 
with focal epileptic discharge were included in his study.10 
But later on, different studies showed that quantitative EEG 
measures are a useful tool in the objective determination of 
antiepileptic drugs related to neurotoxicity and follow-up 
response to treatment.11, 20 Moreover, other studies conducted 
by Marciani et al. showed a significant reduction in mean 
epileptic discharge after two months of treatment of patients 
with focal epilepsy using carbamazepine monotherapy.12 
However, in his study, he found that changes in background 
EEG activity inform of slow waves for some patients whose 
first EEG exam shows highly active epileptic foci before 
starting treatment. However, other studies could not trace such 
effect of carbamazepine on cerebral activity and they found that 
carbamazepine inhibits epileptiform activity without affecting 
the membrane resting potential or input resistance; thus it is 
unlikely to affect cerebral background activity.13,21

And since patients with focal epilepsy who are taking 
carbamazepine as a treatment showed a reduction in epileptic 
discharge by EEG exam. They also showed a reduction in 
seizure attacks, which was consistent with the findings of 
Marson et al. when he studied carbamazepine versus valproate 
monotherapy for epilepsy. His results support the policy of 
using carbamazepine as the treatment of first choice in people 
with partial epilepsy, and it was effective in reducing clinical 
seizure attacks and epileptic discharge by EEG exam.2,7,22-27

CONCLUSION
Carbamazepine is still a very effective drug in the management 
of partial epilepsy. Besides, EEG is an essential tool in the 
assessment of patient’s response to carbamazepine, and 
reduction in interictal epileptic discharges on subsequent 
EEG studies may predict the chance of developing further 
clinical epileptic attacks in patients with partial epilepsy using 
carbamazepine drug.

REFERENCES 
1. Maloletnev V, Khachidze I, Gugushvili M, Geladze N. The 

Dynamics of Basic EEG Characteristics Under the Influence of 
Carbamazepine. Bull. Georg. Natl. Acad. Sci. 2010;4(1).

2. Marson AG, Williamson PR, Taylor S, Maguire M, Chadwick DW. 
Efficacy of carbamazepine and valproate as monotherapy for early 
epilepsy and single seizures. Neurology. 2006;67(10):1872-1875.

3. Chabolla DR; Cascino GD. Application of electroencephalography 
in the diagnosis of epilepsy. In: Wyllie, E.; Gupta, A.; Lachhwani, 
DK., editors. The treatment of epilepsy. Lippincott Williams & 
Wilkins; Philadelphia: 2006;169-182.

4. Selvitelli MF, Walker LM, Schomer DL, Chang BS. The 
relationship of interictal epileptiform discharges to clinical 
epilepsy severity: A study of routine EEGs and review of the 
literature, J Clin Neurophysiol. 2010 April; 27(2):87-92.

5. Krendl R, Lurger S, Baumgartner C. Absolute spike frequency 
predicts surgical outcome in TLE with unilateral hippocampal 
atrophy. Neurology. 2008 Aug 5;71(6):413-418.

6. Guerrini R. Principles of Treatment of Epilepsy in Children and 
Adolescents in Simon Shorvon, Renzo Guerrini, Mark Cook, and 
Samden Lhatoo (eds) Oxford Textbook of Epilepsy and Epileptic 
Seizures, 2006;186-187.

7. Gavrilovici C, McLachlan RS, Michael O. Poulter MO. 
Electrophysiological properties and carbamazepine sensitivity of 
epileptic human cortical neurons, Molecular & Cellular Epilepsy 
2014;1:71-80.

8. Kuo CC, Chen RS, Lu LU, Chen RC. Carbamazepine inhibition 
of neuronal Na+ currents: quantitative distinction from phenytoin 
and possible therapeutic implications. Molecular pharmacology. 
1997 Jun 1;51(6):1077-1083.

9. Asadi-Pooya AA, Emami M. Effects of Antiepileptic Drugs on 
Electroencephalographic Findings in Patients with Idiopathic 
Generalized Epilepsy. Iran J Child Neurol. 2011 Sep 1;5(4):33-36.

10. Defazio G, Lepore V, Specchio LM, Pisani F, Livrea P. The 
inf luence of electroencephalographic focus laterality on 
efficacy of carbamazepine in complex partial and secondarily 
generalized tonic-clonic seizures. Epilepsia. 2005 Sep-Oct;32(5): 
706-711.

11. Salinsky MC, Binder LM, Oken BS, Storzbach D, Aron CR, 
Dodrill CB. Effects of gabapentin and carbamazepine on the 
EEG and cognition in healthy volunteers., Epilepsia. 2002 
May;43(5):482-490.

12. Marciani MG, Gigli GL, Stefanini F, Sabbadini M, Stefani N, 
Maschio M.C,  Orlandi L, Bernardi G. Effect of carbamazepine 
on EEG background activity and on interictal epileptiform 
abnormalities in focal epilepsy., Int J Neurosci. 1993 May;70(1-2): 
107-16.

13. Otoom SA, Alkadhi KA. Action of carbamazepine on 
epileptiform activity of the verartidine model in CA1 neurons. 
Brain research. 2000 Dec 8;885(2):289-294.

14. Wheless JW, Kim HL. Adolescent Seizures and Epilepsy 
Syndromes Epilepsia. 2002;43 (Suppl. 3):33-52.

15. Berroya AM, Bleasel AF, Stevermuer TL, Lawson J, Bye AM. 
Spike morphology, location, and frequency in benign epilepsy 
with centrotemporal spikes, J Child Neurol. 2005 Mar;20(3): 
188-194.

16. Camfield P, Camfield C. Epileptic syndromes in childhood: clinical 
features, outcomes, and treatment. Epilepsia. 2002 Mar;43:27-32.

17. Saadati M, Faghihzadeh S, Fesharaki SH, Gharakhani M. Using 
Poisson marginal models for investigating the effect of factors on 
interictal epileptiform discharge in patients with epilepsy. Journal 
of research in medical sciences: the official Journal of Isfahan 
University of Medical Sciences. 2012 Sep;17(9):819.

18. Sobaniec W, Kułak W, Strzelecka J, Smigielska-Kuzia J,  
Boćkowski L. A comparative study of vigabatrin vs. carbamazepine 
in monotherapy of newly diagnosed partial seizures in children. 
Pharmacol Rep. 2005 Sep-Oct;57(5):646-653.

19. Tellez-Zenteno JF, Ronquillo LH, Jette N, Burneo JG, Nguyen 
DK, Donner EJ, Sadler M, Javidan MM, Gross DW, Wiebe S,  
“Discontinuation of antiepileptic drugs after successful epilepsy 
surgery. A Canadian survey” J. Epilepsy Res. 2012;102(1-2):23-33. 

20. Ewen JB, Vining EP, Smith CA, Trescher WH, Kossoff 
EH, Gordon B, Boatman-Reich D. Cognitive and EEG 
fluctuation in benign childhood epilepsy with central-temporal 
spikes: a case series. Epilepsy Res. 2011 Nov 1;97(1-2): 
214-219.

21. Martin CS, Barry SO, Daniel S, Carl BD. “Clinical Research 
Assessment of CNS Effects of Antiepileptic Drugs by Using 
Quantitative EEG Measures”, Epilepsia, 2003;44(8).



The Effect of Carbamazepine on Interictal Epileptic Discharges in Patients with Focal Epilepsy

IJDDT, Volume 11 Issue 4, October 2021 – December 2021 Page 1465

22. Qasim MT, Al-Mayali HK. Investigate the relation between 
Baicalin effect and Gene expression of LH, FSH, Testosterone in 
male rats treated with Gemcitabine drug.  Res J Pharm Technol. 
2019 Sep 30;12(9):4135-4141.

23. Qasim MT, Al-Mayali HK. The immunological and protective 
role of Baicalin in male rats treated with chemotherapy 
(Gemcitabine). J. Phys. Conf. Ser. 2019; 1st July 1234(1):12-65. 
IOP Publishing.

24. Tahmasebi S, Qasim MT, Krivenkova MV, Zekiy AO, Thangavelu 
L, Aravindhan S, Izadi M, Jadidi‐Niaragh F, Ghaebi M, Aslani 
S, Aghebat‐Maleki L. The effects of oxygen–ozone therapy on 
regulatory T‐cell responses in multiple sclerosis patients. Cell 
Biol. Int. 2021 Mar 16.

25. Mousa HM, Qasim MT. Microbial Infection and IL-6 Urine 
Levels for Pregnant women in Thi-Qar Province. World J. 
Pharma. Res. 2015 Mar 6;4(5):358-365.

26. AL-Naely AJ, Qasim MT, Al-Hamadawi HA. Transfusion of 
Blood Components in the Newborn Service of the Hospital. Ann. 
Romanian Soc. Cell Biol. 2021 Apr 7:952-8.

27. Mohammed ZI, Qasim MT. Correlation of AMH and LH Levels 
in PCOS Patients with Pregnancy Rate. Ann. Romanian Soc. Cell 
Biol. 2021 Apr 7:945-951.

28. Shabgah AG, Qasim MT, Mostafavi SM, Zekiy AO, Ezzatifar F, 
Ahmadi M, Haftcheshmeh SM, Navashenaq JG. CXC chemokine 
ligand 16: a Swiss army knife chemokine in cancer.  Expert Rev. 
Mol. Med. 2021;23. Doi:10.1017/erm.2021.7.


