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Abbreviations

AAMI Association for the Advancement of Medical Instrumentation
ACE Angiotensin convening enzyme
ARB Angiotensin Il receptor antagonists
BMI Body mass index

BP Blood pressure

BUN Blood urea nitrogen

BVM The Blood Volume Monitor ™

CKD Chronic kidney disease

cl MT Carotid inti ma-media thickness
CRP C-reactive protein

CcvC Central Venous Catheter

DDS Dialysis disequilibrium syndrome
DOPPS Dialysis Outcomes and Practice Patterns Study
ECV Extracellular volume

EF Ejection Fraction

eKt/V Equilibrated Kt/V

ESA Erythropoiesis stimulating agent
ESRD End-stage renal disease

FS Fractional Shortening

G Urea generation rate

GFR Glomerular Filtration Rate

HD Hemodialysis

HDF Hemodi afiltration

IvVC Intracellular volume

IvVC Inferior vena cava

K Urea clearance

Kboal National Kidney Foundation DialysisOutcomes Quality Initiative
KoA Mass transfer coefficient of urea

Kr Ultrafiltration coefficient

LAVI Left atrial volume indexed to height
L-carnitine Levocanitine

LMHW Low molecular weight heparin

LV Left ventricular

LVH Left ventricular hypertrophy

LVH Left ventricular hypertrophy

NCDS National Cooperative Dialysis Study
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NIVM
nPCR
PCR-HCV
PTH

RBV
spKt/v
TAC-urea
TBV
TBW
UACR

UF

UFH

URR
USRDS

Vv
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Non-invasive blood volume monitoring
Normalized protein catabolic rate
Polymerase chain reaction hepatitis C virus
Parathyroid hormone

Relative blood volume

Single pool method
Timed-average-concentration of urea
Total blood volume

Total body water

Urine Albumin-Creatinine Ratio
Ultrafilter/ultrafiltration

Unfractionated heparin

Urea reduction rate

United States Renal Data System

Volume of distribution unless otherwise specified
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KDOQl KDIGO
GFR in mL/ GFR in mL/
Stage min/1.73 m? Category min/1.73 m?
1 >90 G1 >90
2 60-89 G2 60-89
3 30-59 G3a 45-59
4 15-29 G3b 30-44
5 <15 or dialysis G4 15-29
G5 <15

Abbreviations: GFR, glomerular filtration rate; KDOQI, Kidney
Disease Outcomes Quality Initiative; KDIGO,
Kidney Disease Improving Global Outcomes.
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[20] ce5all (s 5ISH elal) (2 s0 (0 iy (SN e I Jame il 23 Jsaad)

Mean GFR = SD

Age (MmL/min/1.73 m?)
Preterm babies

1-3 days 14.0=5

1-7 days 18.7+=5.5
4-8 days 44 3293
3—-13 days 47.8+=10.7
8-14 days 35.4=13.4
1.5-4 mo 67.4+16.6
Term Babies

1-3 days 20.8=5.0
3—-4 days 39.0=15.1
4-14 days 36.8x7.2
6-14 days S4.6=7.6
15-19 days 46.9+=12.5
1-3 mo 85.3x=35.1
Infants

4-6 mo 87.4+223
7-12 mo 62122
A2 yr 105.2=17.3

Sowurce: Schwartz GJ, Furth SL. Glomerular filtration rate measure-
ment and estimation in chronic kidney disease. Pediatr
Nephrol. 2007:22:1839-48. Reproduced with permission.

chs dalis o 2l (GFR) 40 KD ddaill Jara el aadins Cockeroft-Gault dabae ellia
P2} RACEN P AT RPWEN |

[(140 — age) x weight (kg)]

GFR (ml/min) =
(ml/ ) (body surface area X serum creatinine)

plos LS sl e s sl

sl Sl o aaied A plasinl ausd i dalie ilus oD

\/ [(height (cm) x weight (kg))]
3600

Body surface area (m?) =

o f & Lalls 2] (8 il ST (g gie g8 22l 4 opidil S Serum creatinine
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G il gl il S (s siasa alasiuly (GFR) sl Zpbeaill Jane sy o5 Gl

:[22] Aslaad & o3 e oy slls Guinlly janl) Jia Liags

[(140 — age)x TBW]

CrCl =
r (Scr x 72)(x 0.85 for females)(x 1.212 if African American)

S anall e TBW
ot S dwsas CrCl

4K Laaill Jaea & GFR

(ks O o) jadlially) ol (8 cpisly SI (s sine 2 SCT
(< siudl) sandl 5o Age

il Ay el cil< 13 0.742

SV i dual e el S0 1212

i A 53 2510 Al sl JIS A2 3935 (s ¢ A 161 0 o Jlacl o 5155 0l JlY1 3

2@ 173/3/& 75 K) 15 O ‘;\S!\ C\.ﬁz‘)“ Jaxa J.As.a ‘;\1\ &;m’éng;w

b 0l SI (5 sina s Jshall alasiuly (GFR) A s dbeaill Jina ol 205 Aaise Alalae llia

[23].Schwartz alstes auly Ualaall 528 oy .l

height )

GFR (ml/min/1.73m?) = k x ( —
serum creatinine
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K= 0.413 dad 68 Uy paas satiing 2
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s JELYL dalal) ey alaadll
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[24] (Counahan-Barratt equation for children) Juk3 1976 Counahan-Barratt dstxs 1

Vol ki (e a1 e (N1 i V) (e b aadis JI 5 Y Aobeall 038 of BaaSlal (g

height
GFR (ml/min/1.73m?) = 0.55 X( eight (cm) )

serum creatinine

[23] (Schwartz modified equation for children) 1987 Jlikl dlaa)l Schwartz isles —2

oda yfiaig . JUhY) (ool S il g o g Cpaatd Alal) Al e Allaall s38 Jiaed

Ul 5a GFR il oladiia) eV aleall ST (pe dslaal

height (cm) )

GFR (ml/min/1.73m?) = 0.413 X ( —
serum creatinine

[25] (Bedside Schwartz equation for children) 2009 Jlil3U Bedside Schwartz alsx. —3

dc o GFR lua (S dua cchlabiall g cibidiiiunal) ‘;e\d';lu‘i\ U oS Aalaall 028y gl Al
e i factor Jale aa g bia Laall 3 il S (5 gha g amall Jgl Jie ddasn cluld oladiuly

cmindls o isls el
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GFR (ml/min/1.73m?) = 0.413 % (body length in centimeters) / (serum creatinine

. and weight-dependent adjustment factor« gender-«evel in mg/dL) x age-

height (cm)
serum creatinine

GFR (ml/min/1.73m?) = 0.413 x ( )x factor
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Component Amount
Sodium 135-145 mEg/L
Potassium 0—4 mEg/L
Calcium 2.5-3.5 mEg/L
Magnesium 0.5-1.5 mEg/L
Chloride 98-112 mEqg/L
Acetate/citrate 4-10/2.4 mEg/L
Glucose 0-200 mg/dL
Bicarbonate 35-40 mEg/L
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Patient size Catheter choice

Neonate 7-French double-lumen
5-French single-lumen (requires two
separate catheters)

3-6 kg 7-French double-lumen
6-30 kg 8-French double-lumen
15-30 Kg 9-French double-lumen
>30 kg 10-French double-lumen

12.5-French double-lumen
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V.
Maximal dimensions Minimal dimensions
(expiration) (inspiration)

IVC-shape =

Major-axis diameter

Minor-axis diameter
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SAXexp.MAJOR SAX \sp-MAIOR
SAXexp-MINOR IVC collapsability = SAX,Nse-MINOR
SAX cxp.AREA 100 x (Expiratory - Inspiratory diameter) SAX Nse. AREA

(Expiratory diameter)
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IVC v CVP

Correlation Between IVC Diameter Plus Cl and CVP

IVC Max Diameter Cl cvp
(cm) (mmHg)
100%
SIS (total collapse) >
1.5-25 > 50% 6-10
1.5-25 < 50% 11-15
>2.5 < 50% 16-20
>2.5 0% >20
(no collapse)
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Heart Failure

Lifestyles, Fitness
and Rehabilitation

New York Heart Association (NYHA)
Functional Classification

Class | % of Symptoms
patients
No symptoms or limitations in ordinary physical
activity
Mild symptoms and slight limitation during
ordinary activity

Marked limitation in activity even during minimal
activity. Comfortable only at rest

Severe limitation. Experiences symptoms even at
rest
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Medication Don Clearance  Target of Action
Sofosbuvir 400 mg daily Renal- N55B

81%);

GI-15%
Simeprevir 150 mg daily Renal NS3A/4A

<1%;

Gl-91%
Ledipasvir 90 mg daily Renal N55A

=1%;

Gl-86%
Ombilasvir/paritaprevir =~ 12.5/75/50 mg x2 tablet Renal NS5A/NS3A/

<2%

4A/CYP3A,

ritonavirjdasabuvir 250 mg x2 tablets GI-90% N55B
Graroprevir/elbasvir 100/50 mg daily Renal N53/4ANS5A

<1%
Dadatasvir 60 mg daily; used with Renal=7% NS5A

sofosbuvir
Gl-88%

USE In CKD Stiges 4 and 5

eGFR-15-29 ml/min: not recommended;

eGFR<15 ml/min; not recommended;

limited data available

eGFR-15-29 ml/min: dose adjustment not
required;

eGFR<15 ml/min: not recommended;

limited

data available

eGFR-15-29 ml/min: dose adjustment not
required;

eGFR<15ml/min: not recommended

eGFR-15-29 ml/min: dose adjustment not

required;

eGFR<15 ml/min: dose adjustment not

required;

not studied in patients on dialysis; limited
data

eGFR-15-29 ml/min: dose adjustment not

required;

eGFR<15ml/min:dOse adjustment not

required;

dialysis population studied

eGFR-15-29 ml/min: dose adjustment not

required;

n:dose adjustment not ¢5ml/m)eGFR<

required
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Hemodialysis Complications in Children with

Chronic Renal Failure and Management

Abstract
Background & Objective: Hemodialysis is a method of temporary renal

replacement therapy to maintain survival in children with end-stage chronic kidney
disease« but it has many complications that may lead to death« so it was important to

study these complications in children and how to manage them.

Materials & Methods: A descriptive cross-sectional study was conducted on

children with CKD receiving hemodialysis at the University Children's Hospital in
Damascus, Syria, from January 1, 2015 to December 31, 2020. The study was
conducted by reviewing patient files and collecting the required data. The data were

extracted and presented in tables, then discussed and compared with global studies.

Results:

The study included 50 children who were diagnosed with end-stage CKD and
underwent hemodialysis. There was a slight predominance of males (54%) over
females (46%). The results showed that survival rates were good, with 90% of
children alive after 5 years of starting hemodialysis. The most common causes of
death were cardiac (61.5%). The most common causes of CKD were congenital

anomalies of the kidney and urinary tract (76%), followed by genetic causes.(%18)

Cardiac Complications:

Dilated cardiomyopathy occurred in 20% of the children in the study. All children
with dilated cardiomyopathy had hypervolemia, suggesting that hypervolemia is a risk
factor for this complication. Dilated cardiomyopathy was associated with decreased
physical fitness, increased inferior vena cava diameter, and increased frequency of
hypertension during dialysis sessions. All patients had hypertension during the
session, The only drug used during the session was nifedipine, with a response rate of
26%. Lisoten was used to control pressure after the session with a response rate of
48%.



Central Venous Catheter Infections:

Central venous catheter infections occurred in 46% of the children in the study. The
most common catheter site was the right internal jugular vein. It was associated with a
catheter dwell time of 4 weeks or more. Staphylococcus aureus was the most common

organism (21.7%). Vancomycin was the most commonly used drug for treatment.

Hepatitis C:

Hepatitis C occurred in 10 cases. The most commonly used drug was Qurevo (75%),
with a response rate of 80% within 3 months. Recurrence occurred in only one child

after the response.

Conclusion : Hemodialysis in children with end-stage chronic kidney disease is a

safe and effective procedure, however, there are some complications that should be
monitored, diagnosing and managing it as early as possible, such as dilated

cardiomyopathy, central venous catheter infections, hepatits ¢ virus and hypertension.

Key words : : chronic kidney disease« hemodialysis complications and

management.
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