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ABSTRACT 

Objective: In our study, we aimed to evaluate the relationship between Lactate 

Dehydrogenase and hematological parameters, neutrophil, Neutrophil lymphocyte ratio, 

platelet lymphocyte ratio, and mean platelet volume serum levels in patients with Sudden 

sensorineural hearing loss prognosis. 

Methods: 60 patients were hospitalized and treated for Sudden Hearing Loss at Dicle 

University Hospital Ear Nose Throat Clinic between May 2013 and April 2020, and 60 

healthy individuals without any health problems were included in the study. Pretreatment 

peripheral blood was drawn from all subjects, followed by routine blood cell analysis. 

The absolute numbers of neutrophils, lymphocytes, and platelets in peripheral blood were 

obtained, and the Neutrophil lymphocyte ratio, platelet lymphocyte ratio, and mean 

platelet volume of each case were calculated.  

Results: A total of 120 participants, including 60 Sudden sensorineural hearing loss 

patients case group and 60 healthy individuals in the control group, were included in the 

study. The median age of the case group was 46.0 (29.0-55.0), and the control group was 

48.0 (33.5-58.5), and no statistically significant difference was found between the groups 

in terms of age (p = 0.191). The median Lactate Dehydrogenase, Neutrophil, and 

Neutrophil lymphocyte ratio of the case group was significantly higher than the control 

group (p <0.05). There was no significant difference between the groups in terms of 

thrombocyte, mean platelet volume, lymphocyte, platelet lymphocyte ratio, body mass 

index, and gender (p> 0.05). 

Conclusion: We think that the increase in Lactate Dehydrogenase level may be a poor 

prognostic factor in patients with sudden hearing loss that does not improve. In addition, 

we believe that the increase in neutrophil count and Neutrophil lymphocyte ratio is quite 

significant but cannot be considered a poor prognostic factor. 

Keywords: Sudden hearing loss, Lactate Dehydrogenase, hematological factors, mean 

platelet volume, Neutrophil lymphocyte ratio 
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INTRODUCTION 

Sudden sensorineural hearing loss (SSNHL) is characterized by an acute sensorineural 

hearing loss, almost always unilateral, with a hearing loss of at least 30 decibels (dB) at 

three consecutive frequencies over 72 hours (1). Although the exact incidence of idiopathic 

SSNHL is unknown since recovery may be spontaneous, it is thought to range from 11 to 

77 per 100,000 people (2). The ratio of men and women is equal. It most commonly affects 

individuals between 43 and 53 (3).  

Although it is caused by various reasons such as neoplastic, infectious, autoimmune, 

neurological, otological, metabolic diseases, ototoxic drugs, and trauma, most of the SHL 

cases are idiopathic (4). Various theories have been proposed for idiopathic SSNHL. Viral 

infections, vascular occlusion, autoimmune, and inflammatory conditions have been 

associated with sudden hearing loss (5). The total number of white blood cells and their 

subtypes are inflammatory markers in sudden hearing loss. Increased neutrophil count and 

decreased lymphocyte count were observed during the inflammatory response (6).  

Evaluating these markers as a ratio rather than separately may reveal the inflammatory 

status more clearly (7). Among these rates, increased neutrophil-lymphocyte ratio and 

platelet-lymphocyte ratio have been shown in studies conducted with patients with sudden 

hearing loss (8). Studies say there is a correlation between sudden hearing loss and NLR 

(9). 
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LDH (lactate dehydrogenase) is a tetrameric protein that 

catalyzes the reversible conversion of pyruvate to lactate. 

Extracellular LDH itself has no known biological activity and 

is therefore only considered a biomarker of cellular damage 

(10). 

Neutrophil lymphocyte ratio (NLR), platelet lymphocyte ratio 

(PLR), and mean platelet volume (MPV) can be determined 

in the hemogram analysis made from peripheral blood. In 

recent years, it has been shown that the ratio of neutrophil and 

platelet count to lymphocyte count (N/L and T/L ratio) can be 

an indicator of systemic inflammation and is associated with 

prognosis in many cardiovascular diseases, malignancies, and 

chronic inflammatory diseases (11-14). Publications are 

stating that NLR and PLR may be essential parameters for the 

diagnosis of irritable bowel syndrome (15). A study 

conducted on type 2 diabetic men suggested that the NLR 

value and HbA1c value were correlated and that high NLR 

values could be a marker of poor diabetic control in type 2 

diabetic men (16). Another study showed that increased NLR 

value in patients with Hashimoto's thyroiditis could be a 

cheap and valuable marker in complicated patients (17). 

Studies state that high NLR in patients with thyroid nodules 

may be an indicator of underlying malignant nodular disease 

in the preoperative period (18).  

In one of the studies on PLR, Atak et al. suggested that PLR, 

an inexpensive and easy-to-use marker, may help predict the 

development and control levels of type 2 diabetes (19). It was 

thought that PLR could be beneficial in distinguishing the 

group with high thyroid uptake from the standard group in 

thyroid uptake scintigraphy (20). A high PLR value, together 

with ultrasonography, scintigraphy, and cytology, may be a 

marker to differentiate malignant thyroid nodules from benign 

thyroid nodules (21).  

A study of MPV and PLR on chronic hepatitis-associated 

liver fibrosis suggests that high MPV and low PLR values are 

a feature of chronic hepatitis disease (22). MPV can be a 

marker for type 2 diabetes mellitus and obese patients to 

determine the degree of inflammation (23). We can think that 

platelet ratio with high MPV may be a marker for type 2 

diabetes mellitus (24). Publications are stating that low MPV 

may be associated with rheumatoid arthritis (25). Low MPV 

may be a marker for nasal polyp formation (26). 

As seen in the publications mentioned above, NLR, PLR, and 

MPV values suggest that they are related to inflammatory 

diseases. Therefore, we wanted to compare these values in 

patients with sudden hearing loss. Our study aimed to 

evaluate the relationship between LDH and hematological 

parameters, neutrophil, NRL, PLR, and MPV serum levels 

with prognosis in patients with SSNHL. 

MATERIAL and METHODS 

Sixty patients were hospitalized and treated for sudden 

hearing loss at Dicle University Hospital Ear Nose Throat 

Clinic between May 2013 and April 2020, and 60 healthy 

individuals without any health problems were included in the 

study. Before starting steroid medication, blood samples were 

taken from the patients. All patients were treated with 60 mg 

prednisone once daily for ten days. Afterward, the treatment 

was gradually reduced and ended. 

 

Inclusion criteria for the study were as follows:  

- SSNHL more than 30 dB appearing at least three 

consecutive frequencies within three days,  

- being over 18 years of age and being hospitalized 

within three days from the beginning,  

- 8th cranial nerve pathology findings,  

- neurological disorder,  

- head trauma,  

- otologic hearing loss due to surgery history,  

- drug-induced ototoxicity,  

- noise-induced hearing loss, or absence of Meniere's 

disease were not included in the study. 

Exclusion criteria:   

- Patients with acute systemic infection,  

- malignancy,  

- chronic obstructive respiratory disorders,  

- asthma were excluded from the study. 

Hematological analysis and LDH measurement 

LDH measurements were carried out by enzymatic 

spectrophotometric (UV) method using commercial Olympus 

kits on Olympus 2700 autoanalyzer. The complete blood 

counts of the participants were obtained using the Sysmex 

XE-2100 device (Sysmex Corp, Kobe, Japan), and neutrophil, 

lymphocyte, and platelet counts were used to determine NLR 

and PLR. Pretreatment peripheral blood was drawn from all 

subjects, followed by routine blood cell analysis. The 

absolute numbers of neutrophils, lymphocytes, and platelets 

in peripheral blood were obtained, and the NLR, PLR, and 

MPV of each case were calculated. 

Audiological evaluation 

A standard pure tone speech audiometry assessment was 

performed for all SSNHL patients. Pure tone thresholds were 

obtained for air conduction at 250, 500, 1000, 2000, 4000, 

and bone at 250, 500, 1000, 2000, and 4000 kHz, 

respectively. Audiological data were reported using the 

methods recommended by the American Academy of 

Otorhinolaryngology and the Head and Neck Surgery Hearing 

Committee (27). Levels of improvement based on Siegel 

criteria, a classification was made according to treatment 

success and average pure tone averages at follow-up after two 

months (28). Later, the patients were divided into 2 groups as 

"recovery (Siegel 1 (complete) + Sigel 2 (partial) + Siegel 3 

(mild)" and "non-recovery (Siegel 4 (no recovery)). 

Statistical analysis: SPSS (Statistical Package for Social 

Sciences) for Windows 22.0 program was used for statistical 

analysis. He used Chi-square analysis to compare categorical 

data. While evaluating the study data, the suitability of the 

parameters to the normal distribution was assessed with the 

Kolmogorov-Smirnov test. Descriptive data in the study were 

shown with n,% values in categorical data, and median, 

interquartile range (25-75 percentile values) in continuous 

data. The Kruskal-Wallis test and Mann-Whitney U test were 

used to compare parameters that did not show the normal 

distribution in quantitative data. The post Hoc test was used 

to determine where the significance came from. Value was 

evaluated at the p <0.05 level. 
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RESULTS 

A total of 120 participants, including 60 SSNHL patients case 

group and 60 healthy individuals in the control group, were 

included in the study. The median age of the case group was 

46.0 (29.0-55.0), and the control group was 48.0 (33.5-58.5), 

and no statistically significant difference was found between 

the groups in terms of age (p = 0.191). The median value of 

LDH, Neutrophil, and NLR of the case group was 

significantly higher than the control group (Figures 1-3). No 

significant difference was found between the groups in terms 

of platelet, MPV, lymphocyte, PLR, BMI, and gender (p> 

0.05) (Table 1). When the hearing loss level of the case group 

included in the study was evaluated, 22 (36.7%) were 

between 30-70 dB, 25 (41.7%) were between 71-90 DB, and 

13 (21.6%) were 91db. And above. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Again, when the healing levels of the patients were evaluated 

according to Siegel criteria, 37 (61.7%) Siegel 1, 10 (16.7%) 

Siegel 2, 7 (11.7%) Siegel 3, and 6 (10%) were found as 

Siegel 4. No significant difference was found between LDH, 

MPV, NLR, and PLR levels according to the level of hearing 

loss (p> 0.05) (Table 2). 

According to recovery levels, a statistically significant 

difference was found between the groups in terms of LDH (p 

= 0.028). It has been seen that this difference is due to the 

difference between Siegel 2 and Siegel 4. In addition, no 

significant difference was found between MPV, NLR, and 

PLR levels according to recovery levels (p> 0.05) (Table 3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: The groups in terms of platelet, MPV, lymphocyte, PLR, BMI, LDH, NLR Neutrophil, and age 

Specifications Control SSNHL P-value 

Age 48 (33.5-58) 46 (29-55) 0.191 

LDH(U\L) 145.5 (129-176.5) 165 (148-215.5) 0.001 

Platelet (103/U) 252 (198-286) 254 (213-298) 0.457 

MPV (fl) 8.36 (7.49-9.42) 8.34 (7.12-9.24) 0.364 

Neutrophil (103/U) 3.89 (3.25-4.65) 4.4 (4.1-5.78) 0.001 

Lymphocyte (103/U) 2.20 (1.8-2.32) 2.21 (2.1-2.52) 0.260 

NLR 1.99 (1.27-2.33) 2.24 (1.8-3.17) 0.001 

PLR 152.7(116.2-237.7) 146.6(109.1-175.1) 0.090 

BMI (kg/m2) 24 (22.3-25.3) 23.4(22.2-24.8) 0.426 
LDH: Lactate dehydrogenases MPV: Mean platelet volüme NLR: Neutrophil lymphocyte ratio PLR: Platelet lymphocyte ratio BMI: Body mass index 

 

Table 2: LDH, MPV, NLR, and PLR levels according to the level of hearing loss 

 30-70dB 71-90 dB 91- dB 
P-value 

Median (IQR) Median (IQR) Median (IQR) 

LDH(U/L) 181.5 (154-215) 165 (147-184) 216(154-220) 0.089 

MPV (fl) 8.28 (7.1-8.6) 8.35 (7.1-8.6) 8.6 (7.5-9.4) 0.590 

NLR 2.2 (1.5-3) 2.2 (1.8-2.6) 2.6 (2.2-3.6) 0.114 

PLR 150.7 (114-190.3) 133.2(101-158.1) 151(110-175.2) 0.608 

 

Table 3: LDH, MPV, NLR, and PLR levels according to recovery levels 

 Siegel 1 Siegel 2 Siegel 3 Siegel 4 P value 

Median (IQR) Median (IQR) Median (IQR) Median (IQR) 

LDH(U/L) 180(154-209) 155.5(145-165) 154(125-209) 220(216-225) 0.028 

MPV (fl) 8.3 (7.1-9.3) 8.5 (8.2-8.7) 8.3 (6.3-8.5) 8.6 (7.5-9.2) 0.782 

NLR 2.2 (1.5-3) 2.2 (2.1-2.8) 3.1 (2.6-3.6) 2.3 (2.2-4.3) 0.119 

PLR 133.2(110-158.1) 129.9(110-200.1) 160(151-220.2) 131.1(88.5-175.2) 0.334 

 

 
Figures 1: Median LDH of the case group was found to be significantly higher than the control group. 
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DISCUSSION 

This study aimed to evaluate whether lactate dehydrogenase 

and hematological parameters NLR, PLR, and MPV could be 

prognostic factors in patients with sudden hearing loss. In this 

study, we observed that although LDH values were average at 

diagnosis in 60 SSNHL patients, they were higher than the 

control group. We found a statistically significant difference 

(p <0.01). We found that the LDH level of patients who did 

not respond to treatment (nonrecovery) was higher than 

patients who responded to treatment at various levels 

(recovery group 1, group 2, group 3). However, we could not 

detect a difference between the LDH levels of the patients 

who responded to the treatment. On the other hand, when the 

patient and control groups were compared, a significant 

difference was found in terms of neutrophil count and NLR. 

Although the NLR value in the non-recovery group was 

higher, there was no statistically significant difference 

between the recovery group and the non-recovery group. In 

addition, no significant difference was found between the 

patient and control groups in terms of PLR and MPV. 

Viral infection is considered one of the leading causes of 

SSNHL. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Although acute viral infections can cause this damage, latent 

infections and reactivation may also explain the lesion. The 

main latent viruses are part of the herpes virus group. They 

are found everywhere. They characteristically carry strong 

neurotropism; they do not always cause symptoms 

(subclinical infection) and have a complex relationship with 

SSNHL. A large number of viral agents have been implicated 

(29). Mechanisms by which viral infection causes SSNHL; 

first mechanism; although inflammation of neural fibers and 

ganglia due to viral infection is the most commonly accepted 

theory, it has not been proven (30). The second mechanism is 

the reactivation of the latent virus, and the third is the 

pathological activation of cellular stress pathways within the 

cochlea (31). 

The most important prognostic factor is the degree of hearing 

loss. The lower the hearing loss at the first presentation, the 

more likely it is to improve(32). LDH is an intracellular 

enzyme; therefore, it is not organ-specific. Oxygen-glucose 

deprivation in auditory cells has been shown to reduce cell 

viability and increase lactate dehydrogenase (LDH) time-

dependent (33).  

 
Figures 2: Median of Neutrophil of the case group was found to be significantly higher than the control group 

 
Figures 3: Median NLR of the case group was found to be significantly higher than the control group 
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More increases were detected in these LDH fractions, 

especially after viral infection. It appears to have been used to 

indicate various inflammations and diseases. LDH is 

inflammation biomarker in infectious conditions such as 

bacterial meningitis, empyema, and arthritis(34). When these 

data are evaluated together, it is thought that the level of LDH 

changes due to various reasons affecting the inner ear. The 

effect of this change on the serum level is unknown. More 

support for pathologies for which viral pathologies are 

blamed in patients with sudden hearing loss, for which 

inflammatory etiology is blamed, suggests that changes in 

LDH levels may occur. We planned to evaluate the LDH 

level in SSNHL patients and evaluate its relationship with 

prognosis in this context. Our study found that the LDH level 

was significantly higher in patients with sudden hearing loss 

than in healthy individuals, and we found a statistically 

significant difference (p <0.05). Clinically this rate was 

higher in the non-recovery group. We observed that the LDH 

level triggered by the inflammatory event was higher, 

especially in the non-recovery group. As the level of damage 

in the inner ear increases, the level of LDH increases more. 

The prognostic effect of hematological indices of complete 

blood count test on outcomes of SSNHL patients is being 

investigated. NLR is a widely available inflammation 

biomarker that can easily measure incomplete blood count 

tests at no additional cost. 

A study involving 348 patients claimed that atherosclerosis-

associated NLR and PLR values were significantly higher in 

SSNHL patients and that endothelial dysfunction may be 

necessary for SSNHL patients. The mean NLR and PLR 

values of SSNHL patients were substantially higher than the 

control group (both <0.001). The NLR value was 5.98 ± 4.22 

in the non-recovered group and 3.50 ± 3.38 (<0.001) in the 

recovered group. However, after adjusting by multivariate 

analysis, only the NLR level was strongly associated with the 

recovery of SSNHL. It was then considered an independent 

risk factor for improving pure tone averages. They stated that 

the NLR level could be viewed as a new potential marker to 

predict patients' prognosis for improvement (35). 

Again, Cao Z et al., In a meta-analysis of 972 patient groups, 

showed that NLR, PLR, and neutrophil count are negative 

prognostic indicators, and lymphocyte level is a favorable 

prognostic indicator for recovery in SSNHL patients. 

However, other hematological indices of the hemogram test 

indicated that it was not associated with the prognosis of 

SSNHL (36). 

IN THEIR EXTENSIVE META-ANALYSIS, Chen L et al. 

included 1029 SSNHL patients and 1020 healthy individuals 

to evaluate the relationship between NLR levels and SSNHL. 

They showed that SSNHL patients had a much higher NLR 

than healthy populations. They showed that neutrophils and 

lymphocytes can play essential roles in the pathogenesis of 

SSNHL and that the level of NLR can be a potential 

determinant for SSNHL formation. This meta-analysis also 

compared the NLR levels among SSNHL patients with 

different degrees of improvement. They found that the NLR 

of the 'unhealed' patients was significantly higher than that of 

the 'recovered' patients. This result could be attributed to a 

higher inflammatory state in 'undiscovered' patients. They 

stated that the clinician should be afraid of SSNHL patients 

with higher NLR levels regarding treatment and prognosis 

(6). We also think that NLR is an essential inflammatory 

parameter in our study, but it is a weak marker that will affect 

sudden hearing loss and a poor prognosis. 

Durmus et al. stated that PLR, PDW, NLR, PLT, MPV, 

lymphocyte%, and lymphocyte level could be considered 

potential markers in predicting the prognosis in recovery (37). 

In this study, we found that the NLR values (2.24 (1.8-3.17)) 

in the patient group were significantly higher than the control 

group (1.99 (1.27-2.33)) (p <0.05). We could not detect a 

significant difference between the recovery (median 2,2) and 

non-recovery (median 2,6) groups (p = 0.114). Therefore, we 

think that the NLR value is important because it is an 

inflammatory marker, but it is not associated with prognosis. 

We could not find a significant difference between SSNHL 

patients and the control group. 

Ha, et al. showed that NLR could be used in terms of 

prognosis to study patients with sudden hearing loss in the 

pediatric age group. Still, there was no significant difference 

in the comparison of PLR between the control group and the 

patient group. In our study, we found that there was no 

difference between PLR and sudden hearing loss, and NLR 

was a poor prognostic factor (38). Another study reported that 

NLR and PLR values are high in patients with sudden hearing 

loss. In our research, it was found that NLR was high and 

PLR was normal (39). 

While vascular occlusion, acute or chronic syndromes, and 

vasculitis increase MPV levels, infections, autoimmune 

diseases, and inflammatory conditions reduce it (40). Ulu et 

al. found that MPV and thrombocyte distribution width was 

significantly higher in SSNHL in their study with 40 SSNHL 

patients. SSNHL appeared to be characterized by ischemic or 

thrombotic events and could contribute to the pathogenesis of 

SSNHL given increased MPV levels (41). In another study, 

Sagit M et al. stated that MPV, the determinant of platelet 

activation in patients with SSNHL, is high. Their findings 

indirectly support the vascular disorder hypothesis as a 

pathogenetic factor in sudden sensorineural hearing loss (42). 

On the contrary, Karli et al. 46 patients. They observed no 

significant difference in MPV values between the control and 

the patient groups receiving SSNHL treatment (43). They 

stated that this supports the theory that there is no 

microvascular response in the etiology of SSNHL. In this 

study, we found no statistically significant difference between 

the platelet count (p = 0.457) and MPV (p = 0.364) values in 

terms of the patient and control group. 

CONCLUSION 

According to the literature information, this study is the first 

study evaluating the LDH level of patients with sudden 

hearing loss. We think that the increase in LDH level may be 

a poor prognostic factor in patients with sudden hearing loss. 

In addition, we believe that the increase in neutrophil count 

and NLR is significant but cannot be considered a poor 

prognostic factor. We predict that lymphocyte count, platelet 

count, MPV, and PLR cannot be evaluated as prognostic 

factors. 
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