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ABSTRACT 

Background: The nephrotic syndrome (NS) is a glomerular disease, in which the glomerular capillary wall 

becomes no longer impermeable to proteins. The organs of the inner ear bear a physiological similarity to the 

kidney, both being concerned with maintaining the electrolyte concentration gradient. There is an association 

between renal and inner ear disorders, either genetically determined as in Alport syndrome and branchio-oto-

renal syndrome or acquired as in acute kidney injury and chronic kidney disease. 

Objective: To evaluate hearing status in children with idiopathic nephrotic syndrome and to identify the 

underlying etiology. 

Subjects and methods: This was a case controlled study which included 40 patients with idiopathic 

nephrotic syndrome. Patients were selected according to a certain inclusion and exclusion criteria from those 

attending the pediatric nephrology clinic, Al-Hussein University Hospital. Those patients have been 

classified into 2 equal groups: Group 1: Steroid sensitive nephrotic syndrome (SSNS) and Group 2: Steroid 

resistant nephrotic syndrome (SRNS). Twenty apparent healthy age and gender matched children were 

included as a control group (group3). 

     All patients and control subjects were subjected to detailed history, full clinical examination and 

laboratory assessment including CBC, renal function, serum electrolytes (Na, K, Ca), investigations specific 

for nephrotic syndrome and audiometric evaluation, and repeated after remission for those who were in 

relapse. 

Results: Sensorineural hearing loss (SNHL) was detected in 8 of the 40 patients (20%). Six out of the 20 

patients with SRNS (30%) had SNHL (4 mild, 2 moderate) and 2 out of 20 patients with SSNS (10%) had 

mild sensorineural loss. 

Conclusion: Hypocalcemia, hypercholesterolemia, and hyponatremia seemed to affect hearing and should be 

followed up in childhood nephrotic syndrome. Disease flare and steroids using for a long period may also be 

risk factors for SNHL in children with NS. 

Keywords: Hearing loss; nephrotic syndrome; Audiometry, Steroid. 

 

INTRODUCTION 

     Nephrotic syndrome refers to the tetrad 

of edema, nephrotic- range proteinuria, 

hypoalbuminemia, and hyperlipidemia 

(Uwaezuoke, 2015). 

     Minimal change disease (MCD) and 

focal segmental glomerulosclerosis 

(FSGS) are the two major causes of 

nephrotic syndrome in children (Müller-

Deileet al., 2019). 
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     Minimal change nephrotic syndrome 

(MCNS) has been considered a T-cell 

disorder, which causes the impairment of 

the glomerular filtration barrier with the 

release of different circulating factors 

(Kim et al., 2016). 

     Nephrotic syndrome can be classified 

into two entities. SSNS if there is response 

to steroids within the first 4 weeks or as 

SRNS if there is no response to steroids 

after the first 4 weeks of commencing 

steroids (Wang et al., 2019). 

     Children with INS have biochemical 

impairments which include hyponatremia, 

hypocalcemia and hyperlipidemia. These 

biochemical abnormalities are known to 

cause hearing impairment. Many children 

with NS are treated with multiple courses 

of diuretics which also cause ototoxicity 

(Saha et al., 2013). 

     The present work aimed to evaluate 

hearing status in children with idiopathic 

nephrotic syndrome and to identify the 

underlying etiology. 

PATIENTS AND METHODS 

     This was a case controlled prospective 

study included 40 patients with idiopathic 

nephrotic syndrome. Patients were 

selected from those attending the pediatric 

nephrology clinic, at Al-Hussein 

University Hospital; those patients have 

been classified into 2 equal groups: 

Group 1: SSNS, two of them were in 

relapse. 

Group 2: SRNS, six of them were in 

relapse. 

Control group: Twenty apparent healthy 

age and gender matched children were 

included as a control group (group 3). 

Inclusion criteria: Age from 4-18 years, 

of both genders, diagnosed as SSNS and 

SRNS. 

Exclusion criteria: NS with renal 

insufficiency, children with comorbid 

condition that can affect hearing, children 

with secondary nephrotic syndrome, 

children with previously known hearing 

impairment, children having chronic 

suppurative otitis media, and children 

having middle ear effusion or positive 

family history of hearing affections. 

All patients were subjected to the 

following: 

І. History included: Age and sex, onset 

and duration of the disease, detailed 

history especially of renal troubles or 

hearing affection, family history of 

hearing or renal diseases and history of 

treatment of nephrotic syndrome as well 

as other medications. 

П. Examination: Physical examination 

included: weight in kg, height in cm, vital 

signs especially for blood pressure and 

detailed examination of all body systems. 

Ш. Investigations included the 

following: CBC, urine analysis, blood 

urea, serum creatinine and serum 

electrolytes (Na, K, Ca), investigations 

specific for nephrotic syndrome including 

nephrotic range proteinuria (by estimation 

of Albumin/ Creatinine Ratio in urine), 

serum albumin and cholesterol. 

IV. Audiometric examination: 

Audiometric examination had been done 

to detect the level of hearing using pure 

tone audiometer model MAICO53 in a 

sound treated room, including:air 

conduction had been done at frequencies 

from 250 to 8000 Hz. boneconduction had 

been done at frequencies from 500 to 
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4000 Hz. Speech audiometry including 

speech reception threshold (SRT), most 

comfortable level (MCL)and speech 

discrimination (WD%). 

     Hearing loss was graded into mild (26–

40 dB), moderate (41–55 dB), moderately 

severe (56–70 dB), severe (71–91 dB), 

and profound (>91 dB). 

Ethical consideration: Informed consents 

have been taken from all parents of our 

patients before the study, and they have all 

rights to refuse participation in the study 

without giving any reason. This study had 

been approved by the ethical committee of 

pediatric department. 

Statistical analysis: Data were fed to the 

computer and analyzed using IBM SPSS 

software package version 20.0. (Armonk, 

NY: IBM Corp) Qualitative data were 

described using number and percent 

Quantitative data were described using 

range (minimum and maximum), mean 

and standard deviation. For non-

parametric data, Mann-Whitney U test 

was used to compare between the two 

groups. Chi-square (X2) test of 

significance was used in order to compare 

proportions between qualitative 

parameters. ANOVA test was used to 

compare quantitative data. Significance of 

the obtained results was judged at the 5% 

level. In all statistical tests P value < 0.05 

was considered significant. 
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RESULTS 

 

     No statistically significant difference 

between the three groups as regard to 

gender, age, and residence and no 

statistically significant difference between 

the two patients groups as regards 

duration of steroid intake but showed 

statistically significant difference among 

the three groups as regard air conduction 

audiometry (Table1). 

 

Table (1): Comparison between the three studied groups according to different 

parameters 

Groups 

Parameters 

Group 1 

(n = 20) 

Group 2 

(n = 20) 

Group 3 

(n = 20) 
p 

Gender      

Male  13 (65%) 12 (60%) 9 (45%) 
0.414 

Female  7 (35%) 8 (40%) 11 (55%) 

Age (years)     

Min. – Max. 4 – 18 4 – 18 4 – 18 
0.609 

Mean ± SD. 8.3 ± 3.6 9.2 ± 3.6 8.3 ± 3.8 

Residence     

Rural 7 (35%) 9 (45%) 6 (30%) 
0.605 

Urban 13 (65%) 11 (55%) 14 (70%) 

Duration of steroid intake (years)     

Min. – Max. 1 – 6 1 – 6 – 
0.925 

Mean ± SD. 2.8 ± 1.4 3.6 ± 1.2 – 

Duration of cyclosporine intake      

Min. – Max. – 1– 5 – 
– 

Mean ± SD. – 2.4 ± 1 – 

Air conduction frequency (Hz)    
 

250    

Min. – Max. 20 – 30 20 – 40 20 – 25 
0.058 

Mean ± SD. 22.8 ± 3.4 24 ± 6 20.8 ± 1.8 

500     

Min. – Max. 20 – 35 20 – 45 15 – 25 
0.040 

Mean ± SD. 23.5 ± 4 25 ± 7.8 20.8 ± 2.5 

1000     

Min. – Max. 10 – 40 10 – 50 10 – 20 
0.003 

Mean ± SD. 16 ± 8.2 22.8 ± 13.4 12.3 ± 3.4 

2000     

Min. – Max. 10 – 35 10 – 55 10 – 20 
0.013 

Mean ± SD. 16 ± 7.5 22 ± 15 11.8 ± 2.9 

4000     

Min. – Max. 10 – 40 10 – 50 10 – 20 
0.201 

Mean ± SD. 16 ± 8.8 21.3 ± 15.4 12.3 ± 3.4 

8000     

Min. – Max. 10 – 40 10 – 55 10 – 20 
0.250 

Mean ± SD. 15.5 ± 9.2 21.5 ± 16.1 12 ± 3 
Group 1: Steroid sensitive nephrotic syndrome  

Group 2: Steroid resistant nephrotic syndrome 

Group 3: Control group 
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     There was a statistically significant 

difference among the three groups as 

regard to cholesterol and serum albumin 

but there was no statistically significant 

difference as regard to Hb, and  showed 

that serum Na levels were significantly 

lower in both SSNS and SRNS groups 

than the control group (p= 0.001). Serum 

Ca levels also were significantly lower in 

both SSNS and SRNS groups than control 

group (p=0.004), but there was no 

statistically significant difference as 

regard serum K (Table 2). 

 

Table (2): Comparison between the three studied groups according to different 

parameters 

Groups 

parameters 

Group 1 

(n = 20) 

Group 2 

(n = 20) 

Group 3 

(n = 20) 

p 

Hb (g/dl)     

Min. – Max. 11.2 – 12.8 10.5 – 12.8 10.2 – 13.2 0.256 

Mean ± SD. 12.3 ± 0.4 12 ± 0.7 12 ± 0.8 

Serum albumin 

(g/dl) 

    

Min. – Max. 2.6 – 4.4 2.5 – 4.2 3.5 – 3.9 0.041 

Mean ± SD. 3.7 ± 0.5 3.6 ± 0.6 4 ± 0.4 

p1=0.45, p2=0.048, p3=0.034 

Cholesterol (mg/dl)     

Min. – Max. 218 – 372 314 – 458 135 – 255 <0.001 

Mean ± SD. 269 ± 43.8 394 ± 40.1 183.1 ± 29.2 

p1<0.001,p2=0.001,p3<0.001 

Na  (mEq/l)     

Min. – Max. 130 – 139 130 – 139 135 – 142 0.001 

Mean ± SD. 135.2 ± 2.7 135.1 ± 2.6 138 ± 2 

p1=0.998,p2=0.002,p3=0.002 

K (mEq/l)   

Min. – Max. 3.8 – 4.7 3.7 – 4.8 3.6 – 4.8 0.559 

Mean ± SD. 4.2 ± 0.3 4.2 ± 0.3 4.1 ± 0.4 

Ca (mg/dl)   

Min. – Max. 8.2 – 9.2 8.2 – 9.2 8.4 – 9.9 0.020 

Mean ± SD. 8.7 ± 0.3 8.7 ± 0.3 9 ± 0.5 

p1=0.867,p2=0.023,p3=0.006 
Group 1: Steroid sensitive nephrotic syndrome  

Group 2: Steroid resistant nephrotic syndrome 

Group 3: Control group 
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     There was a positive correlation 

between the cumulative dose of steroid 

and hearing loss detected by audiometric 

examination, but there was no definite 

correlation between the cumulative dose 

of cyclosporine and hearing loss (Table 

3). 

 

Table (3): Correlation between audiometric examination for patients with hearing 

loss (N=8) and cumulative dose of both steroid and cyclosporine 

Doses 

 

Audiometric 

Examination 

frequency (Hz) 

Cumulative dose of 

steroid (mg/kg) 

Cumulative dose of 

cyclosporine 

rs P rs P 

Air conduction     

250 0.902 0.002 0.054 0.931 

500 0.982 <0.001 0.054 0.931 

1000 0.945 <0.001 -0.162 0.794 

2000 0.805 0.016 -0.433 0.467 

4000 0.932 0.001 -0.342 0.573 

8000 0.784 0.021 0.135 0.828 

Bone conduction     

500 0.982 <0.001 0.054 0.931 

1000 0.945 <0.001 -0.162 0.794 

2000 0.741 0.036 -0.342 0.573 

4000 0.932 0.001 -0.342 0.573 

 

     Hyponatremia was observed in 80% Hypocalcemia in 87%, and hypercholesterolemia 

in 100% (Table 4). 

 

Table (4): Distribution of the cases with hearing loss according to the electrolyte 

disturbance (n = 8) 

 No. (%) 

Hyponatremia   

Negative 2 (25%) 

Positive 6 (75%) 

Hypocalcemia  

Negative 1 (12.5%) 

Positive 7 (87.5%) 

Hypercholesterolemia  

Negative 0 (0%) 

Positive 8 (100%) 

 

     Audiometric evaluation for all patients 

with hearing loss (n=8) showed that no 

significant difference detected between 

those cases either in relapse or in 

remission (p value>0.05), but there was 

significant difference between patients 

with hearing loss during relapse and 

control group (p value <0.05).Also, there 

was a significant difference between 

patients with hearing loss during 

remission and control group (p value 

<0.05). This indicated that the hearing 

impairment in those children still present 

even after remission (Table 5). 
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Table (5): Data of cases with hearing loss (during relapse and after remission) and 

control group 

Groups 

 

Air 

conduction 

Frequency(Hz) 

Group 1b 

(n= 8) 

Group 2b 

(n= 8) 

Group 3 

(n=20) 

250    

Mean ± SD. 26.25 ± 7.44 26.67 ± 8.76 20.8 ± 1.8 

500    

Mean ± SD. 29.38 ± 8.63 30.0 ± 10.0 20.8 ± 2.5 

p1=0.889,p2=0.023 ,p3=0.020 

1000    

Mean ± SD. 32.50 ± 14.64 30.83 ± 16.86 12.3 ± 3.4 

p1=0.869,p2=0.022 ,p3=0.021 

2000    

Mean ± SD. 31.25 ± 19.04 28.33 ± 21.37 11.8 ± 2.9 

4000    

Mean ± SD. 31.25 ± 17.06 28.33 ± 19.15 12.3 ± 3.4 

8000    

Mean ± SD. 31.88 ± 19.45 30.0 ± 22.58 12 ± 3 
p1: p value for comparison between Group 1b and Group2b 

p2: p value for comparison between Group 1band Group3  

p3: p value for comparison between Group 2band Group3  

 

Group1b: cases of hearing loss during remission 

Group2b: cases of hearing loss during relapse  

Group3: control group 

 

DISCUSSION 

     The prognosis of NS in children 

correlates with the spectrum of 

responsiveness to steroid therapy, from 

SSNS to SRNS. SRNS is the most 

common acquired cause of end-stage renal 

disease (ESRD) in children (Uwaezuoke, 

2015). 

     Nephrotoxic drugs and biochemical 

impairments which occur in Children 

suffering from NS are the main risk 

factors of hearing impairment in those 

children (Saha et al., 2013). 

     In the study of Vilayur et al. (2010), 

they reported several physiological, ultra 

structural and antigenic similarities 

between the kidney and the cochlea that 

strongly support the link between the 

hearing impairment and chronic kidney 

disease. 

     Children with acute kidney injury and 

chronic kidney disease are known to have 

hearing impairment. Children with INS 

have biochemical impairments which 

include hyponatremia, hypocalcemia, and 

hyperlipidemia (Saha et al., 2013). 

     In our study, regarding comparison 

between the three studied groups 

according to demographic data, there was 

no statistically significant difference 

between groups in gender, age, and 

residence. These data were consistent with 

Braun et al. (2019) and Gooding et al. 

(2020). Braun et al. (2019) concluded that 
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NS can affect children of any age, from 

infancy to adolescence. 

     As regard comparison between the two 

studied groups according to duration of 

steroid intake (years), there was no 

statistically significant difference between 

groups in duration of steroid intake. 

     In our study, only 12.5% were under 

hypertensive drugs with controlled blood 

pressure. Those were consistent with 

Ghobrial et al. (2013) who found that 

15% of nephrotic patients were 

hypertensive. 

     In our results, there was statistically 

significant difference among groups as 

regard serum albumin this was consistent 

with the study of El Mashadet al. (2017) 

who reported that serum albumin was 

significant lower in cases than in controls. 

     Regarding audiometry measurements, 

there was a statistically significant 

difference among groups as regard air 

conduction audiometry. Also, comparison 

between the three studied groups 

according to bone conduction showed 

statistically significant differences among 

groups as regard bone conduction 

audiometry. Our results were supported by 

those obtained by El Mashad et al. (2017) 

who reported similar results. 

     In our study, there was SNHL in 20% 

of patients. These data matched with the 

results of Mahfouz et al. (2016) who 

reported that 22% of patients had SNHL. 

Also, Marie et al. (2019) showed that 

23.7% of patients showed hearing 

impairment, while 76.3% had normal 

hearing. 45% had SNHL due to electrolyte 

disturbance; while 55% had conductive 

hearing loss which may be attributed to 

recurrent ear infections caused by immune 

suppression by steroids. 

     The eight patients who showed hearing 

losses were in relapse were distributed as 

follow two out of twenty patients in the 

SSNS group (10%) and six out of twenty 

patients in the SRNS group (30%). 

     Audiometric evaluation for all patients 

with hearing loss showed that no 

significant difference was detected 

between those cases either in relapse or in 

remission. This indicates that the hearing 

impairment in those children is still 

present even after remission. This can be 

explained by the effect of the disease itself 

as well as the electrolyte disturbance. 

     Orendorz et al. (2010) concluded that 

disease exacerbation is a risk factor for 

hearing loss in children suffering from 

nephrotic syndrome and be explained by 

the electrolyte impairment and edema of 

different tissue which is worse during 

exacerbation. 

     Saha et al. (2013) noticed that children 

with FRNS/SDNS had a statistically 

significant higher threshold for hearing 

(SNHL) at frequencies of 250 and 500 Hz 

than normal children in about 15% of the 

group. However, children with SRNS had 

a higher threshold for hearing at 

frequencies of 250, 500, 1,000, and 2000 

Hz than the controls in 50% of the group. 

     Furthermore, Orendorz et al. (2010) 

realized that children with NS had worse 

hearing outcome than the healthy children 

even after remission. These are 

concordant with our results. 

     Regarding laboratory investigations, 

there were statistically significant 

differences among groups as regard serum 

calcium and serum sodium which were 
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lower in SRNS and SSNS than the control 

group. This can be explained by the 

frequent use of diuretics and steroids 

which cause this side effect. In agreement 

with our results, Marie et al. (2019) 

showed a statistically significant lower 

serum calcium (due to urinary loss of 

vitamin D), and serum sodium in cases 

with SNHL. 

     Hyponatremia was observed in 80%, 

hypocalcemia in 87%and hyper 

cholesterolemiain 100%. There was a 

statistically significant difference 

regarding Na and Ca, but no statistically 

significant difference regarding serum K. 

     We observed that there was no 

statistically significant difference in 

cumulative dose of cyclosporine in 

patients with hearing loss as regard 

audimetric examination. In agreement 

with our results, Kasap-Demir et al. 

(2017) concluded that cyclosporine causes 

no hearing defect in pediatric patients with 

nephrotic syndrome. They reported that 

cyclosporine is not responsible for 

permanent SNHL with NS, and there is no 

sufficient evidence to consider routine 

hearing assessment in children with NS 

treated with cyclosporine. 

CONCLUSION 

     NS is a common pediatric problem 

with many complications. Children with 

different phenotypes of nephrotic 

syndrome were at risk of hearing 

impairment. Hypocalcemia, 

hypercholesterolemia, and hyponatremia 

seemed to affect hearing and should be 

followed up in childhood nephrotic 

syndrome. Also, disease flare up was well 

recognized association for transient 

hearing loss in that group of patients. 

Using steroids for a long period may also 

be a risk factor for SNHL in children with 

NS. 
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وال يةةةةةلىة  لةةةةة   ة مةةةةةر األمةةةةةةاف الألةةةةةا عة  ةةةةةي األطفةةةةةالالمتالزمةةةةةة الكلويةةةةة ث:خلفيةةةةةة البحةةةةة

الكلةةةةةة   مةةةةةة  وى مةةةةةةا يةةةةةةلىة  لةةةةةة  مع ةةةةةةفي ال سةةةةةة  الم تلفةةةةةةة وم  ةةةةةةا السةةةةةةم    و ةةةةةةا  ةةةةةةي 

األطفةةةةةةال الةةةةةة ير يت ةةةةةةاولول  مةةةةةةاه الكةةةةةةوهتكفول لفتةةةةةةةا  طويلةةةةةة  ويتعة ةةةةةةول ال تكا ا ةةةةةةا  

 .متكةهه مر المةف

مةةةةةة الكلويةةةةةة   ةةةةةج األطفةةةةةال  لةةةةة   هعةةةةةة السةةةةةم  معة ةةةةةة تةةةةةزىكة المتالز الهةةةةةدا مةةةةةن البحةةةةةث:

 .لجي   ومعة ة السبب الكامر وهاء ذلك

اعةةةةةة  لةةةةة ا البحةةةةةال  لةةةةة  مهاعةةةةةكر طفةةةةةال مةةةةةر الةةةةة ير يعةةةةةا ول مةةةةةر المتالزمةةةةةة الكلويةةةةةة          

والمتةةةةةةةةة  ير  لةةةةةةةة   كةةةةةةةةا ه نلةةةةةةةة  األطفةةةةةةةةال امستألةةةةةةةةف  الحسةةةةةةةةكر ال ةةةةةةةةامعي وتةاو ةةةةةةةة  

 :(   ة وقج ت  تمسكم   ال  م مو تكر متساويتكر٨١-٤م ماهل  مااكر )

وشةةةةةةةةةةمل   ألةةةةةةةةةةةول طفةةةةةةةةةةال مةةةةةةةةةةر المسةةةةةةةةةةت كبكر للعةةةةةةةةةةال   :المجموعةةةةةةةةةةة األولةةةةةةةةةة  •

 .ى اث ٧ذنةا و ٨١كوهتكفول م    اال

وشةةةةةةةمل   ألةةةةةةةةول طفةةةةةةةال مةةةةةةةر  كةةةةةةةة المسةةةةةةةت كبكر للعةةةةةةةال   :المجموعةةةةةةةة ال ا يةةةةةةةة •

 .ى اث ١ذنةا و ٨١االكوهتكفول م    

  او ممةةةةةةاف وقةةةةةج تةةةةة  ا ةةةةةتبعا  الةةةةة ير يعةةةةةا ول مةةةةةر  ألةةةةة  نلةةةةةو  او  ةةةةةع  االسةةةةةم         

وذلةةةةك  تةةةة  ال تتةةةةزىة  ، ويةةةةة قةةةةج تةةةةلىة  لةةةة  السةةةةم او يت ةةةةاولول م مفم ةةةةة تةةةةلىة  لةةةة  السةةةةم 

 . تا ج البحال اعوام   اهعة  ر ملجاف البحال

لمةةةةةج تةةةةة  م ةةةةة  م مو ةةةةةة  ألةةةةةةير طفةةةةةال مةةةةةر األطفةةةةةال اال ةةةةةحاء الممةةةةةاىلكر  ةةةةةي  :ملحوظةةةةةة

السةةةةةةر وال ةةةةةة ر ل طفةةةةةةال المة ةةةةةة  نم مو ةةةةةةة مماه ةةةةةةة وذلةةةةةةك لمماه ةةةةةةة  تةةةةةةا ج األطفةةةةةةال 

 .المة   ا تا    
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 :عمكعا لالتيلمج  ض  للالء األطفال  المرض  وطرق البحث:

 .م   طةيق مف   للمةف .1

 . حص ىنلك ككي شام  ل مك  مع في ال س  .2

 .اعةاء التحالك  الالزمة  ا ة اللي تتعلق االمتالزمة الكلوية .3

 . م  ممكاس  م  ل لالء األطفال عمكعا اما  ك   األطفال اال حاء .4

 ةةةةة  يعةةةةةا ول مةةةةةر  ةةةةةع  ىبةةةةة  ال تما كةةةةةة طفةةةةةال مةةةةةر األهاعةةةةةكر طفةةةةةال المة  تةةةةةابح البحةةةةةث:

ونةةةةةةةا وا  كةةةةةةةة نةةةةةةةا وا  ةةةةةةةي الحالةةةةةةةة ال ألةةةةةةة ة للمةةةةةةةةف ةةةةةةةي السةةةةةةةم  ولةةةةةةةلالء األطفةةةةةةةال ال ما 

 :موز كر ناآلتي

 (.المست كبة للكوهتكفول ج  طفلكر مر الم مو ة األول  ) •

 (. ج   تة مطفال مر الم مو ة ال ا كة )الغكة مست كبة للعال  االكوهتكفول •

 ةةةةةةي  ةةةةةةع  السةةةةةةم  لةةةةةةجي   لةةةةةةو الحالةةةةةةة ال ألةةةةةة ة للمةةةةةةةف  وقةةةةةةج مىبت ةةةةةةا ال السةةةةةةبب         

ااإل ةةةةةةةا ة الةةةةةةة  ا ةةةةةةةتالل  ةةةةةةةي    ةةةةةةةة   ول  مةةةةةةةاه الكةةةةةةةوهتكفول لفتةةةةةةةةا  طويلةةةةةةةةوت ةةةةةةةا

ال ةةةةةةةةو يوس والكالسةةةةةةةةكوس لةةةةةةةةجن األطفةةةةةةةةال المة ةةةةةةةة   كةةةةةةةةال تو ةةةةةةةةل ا الةةةةةةةة  ال مسةةةةةةةةتون 

ال ةةةةةو يوس والكالسةةةةةكوس  ةةةةةي  س األطفةةةةةال المة ةةةةة  نةةةةةال اقةةةةة  اك كةةةةةة مةةةةةر اال ةةةةةحاء ونةةةةةال 

 .ى  ا كة الفةق ل   اللة

 االستنتاج:

متااعةةةةةةة األطفةةةةةةال اللةةةةةةي يعةةةةةةا ول مةةةةةةر المتالزمةةةةةةة الكلويةةةةةةة ا ةةةةةةوهي م ت مةةةةةةة و مةةةةةة   -

 .التحالك  الالزمة ل     ج ن  زياهي

 مةةةةةة  ممكةةةةةةاس  ةةةةةةم  ل ةةةةةةلالء األطفةةةةةةال  ا ةةةةةةة الةةةةةة ير يكو ةةةةةةول  ةةةةةةي الحالةةةةةةة ال ألةةةةةة ة  -

 .للمةف

 . ، الكوهتكفول مجال السم ، المتالزمة الكلوية، ا تباه السم الكلمات الدالة:


