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The effect of sodium and ultra filtration profile combination and cold dialysate on
hypotension during hemodialysis and its symptoms

Nahid Shahgholian*, Mansoor Ghafourifard**, Faranak Shafiei***

Abstract

BACKGROUND: One of the most prevalent side effects of hemodialysis is intradialytic hypotension and its symptoms. Us-
ing sodium profiles 3 and ultra filtration profile 3 and cold dialysate are the ways to overcome this problem. Since none of
these methods can control this complication lonely, this study was to investigate the effect of combination of both methods
on intradialytic hypotension.

METHODS: This study was a crossover clinical trial in which 24 patients experiencing frequent intradialytic hypotension,
underwent three different methods of treatments during 9 successive hemodialysis sessions. Group 1 used sodium profile 3
and ultra filtration profile 3, group 2 underwent hemodialysis with cold dialysate, and group 3 received combination of
both methods. Blood pressure was controlled before, during (3 times) and after hemodialysis. Data were analyzed via
SPSS;s, by x> and ANOVA tests.

RESULTS: Findings showed that although there was no significant difference concerning intradialytic hypotension and its
symptoms in two groups of sodium profile 3 and ultra filtration profile 3 and cold dialysate and the combination group
(p > 0.05), there was a significant difference concerning the mean blood pressure in three groups (p < 0.05). In combina-
tion group, drop of systolic and diastolic blood pressures were less than groups with each of the methods.

CONCLUSIONS: Concerning the decreased rate of hypotension with combination method, nurses can use this method to
decrease intradialytic hypotension and help the patients undergo hemodialysis for enough time and improve their quality of life.
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emodialysis is the most frequent choice

for the treatment of end stage renal

disease patients in Iran and the world!

and although it is a safe procedure but
it has adverse complications.? Intradialytic hy-
potension is a common complication during
hemodialysis® and occurs in about 20% of he-
modialysis sessions?, even in some patients it
has been reported up to 50%.5 It is characterized
by dizziness, headache, weakness, nausea, vo-
miting, cramp, dim sight and fatigue.¢ Intra-
dialytic hypotension makes the patients to be
greatly bored and not only limits removing ex-
cessive fluid during hemodialysis but also caus-

es vascular complications including brain in-
farction, mesenteric, and cardiac ischemia’. In
one hand, more nursing care is needed®, the
staff would spend more time to control and
treat this complication via checking blood pres-
sure frequently, administrating solutions and
medicines for increasing blood pressure, oxy-
gen therapy, positioning, decreasing ultra filtra-
tion or stopping dialysis before the standard
time. It also will reduce the dialysis efficiency
and has negative effect on patients’ quality of
life%, therefore one of challenges of nursing
staffs is how to prevent intradialytic hypoten-
sion and its accompanying complication. Hap-
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pening of intradialytic hypotension is due to the
reduction of circulating blood volume of the
patient followed by ultra filtration. The de-
creased volume is the result of osmolality re-
duction from extracellular space after removing
active particles specially sodium.2¢6 Reduced
osmolality causes the fluid to transfers from
extracellular to intracellular space, leading to an
increase in the volume of intracellular fluid and
a decrease in extracellular fluid.2 Hypotension
will occur when compensatory mechanism fails
following removal of much fluid.1° Since during
dialysis, reduction of plasma osmolilaty is re-
lated to reduction of plasma sodium, changing
sodium concentration of dialsate will prevent
the reduction of plasma osmolality. Studies
showed that sodium concentration of dialsate
which is equal or more than plasma sodium
concentration prevented extracellular osmolali-
ty reduction and reabsorbed water into the cell
and facilitated fluid transmission into vessels.!!
But hypernatremic solutions cause complica-
tions such as gaining weight and blood pressure
between dialysis sessions?, regulation of sodium
profiles has been suggested in order to reduce
these complications.6 Regulation of these pro-
files will modify active level of plasma sodium
by changing concentration of dialsate.? Regu-
lating sodium profile, hypernatremic dialysate
is used at the beginning of dialysis, and during
treatment the amount of sodium will be de-
creased in order to remove additional sodium
transferred from patient’s blood during hyper-
natremic period.?3 Another preventive way of
hypotension is ultra filtration profile. By regu-
lating ultra filtration profile, dialysis machine
set such that at the beginning of dialysis, much
fluid and in final stages little fluid will be re-
moved from patient’s blood. Reducing rate of
ultra filtration in the end stages of dialysis can
prevent hypotension.’> Removing fluid from
inside of vessels during ultra filtration profile
causes increase of oncotic pressure inside the
vessels and reduction of hydrostatic pressure in
venous system.

These mechanisms led to increase return of
fluids from extra vascular space to intravascular
and decrease hypotension during dialysis.1? In
sodium and ultra filtration profiles, amount of
removing water and sodium may rise or fall
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alternatively or it may only reduce gradually.%14
Several studies suggested combination of so-
dium and ultra filtration profiles in order to re-
duce the complication during dialysis'>%¢ and in
some studies; the emphasis is on more effective
sodium profile 3 and ultra filtration profile 3 in
comparison with other profiles.61617 On the oth-
er hand, some studies offered reduction of
intradialytic hypotension using cold dialysate
as an inexpensive, simple and effective method
and believed that using hemodialysate with
temperature between 34-35.5 centigrade makes
hemodynamic status stable during dialysis3718,
reduces the number of blood pressure drops,
improves dialysis quality. But both groups
showed that the method applied by them could
not prevent blood pressure drop during hemo-
dialysis. Concerning its significance and accord-
ing to suggestion of Dheenan and Henrich'® and
Rezki et al'7, we designed a study to compare
hypotension incidence and its related symp-
toms in each method separately and compare it
with the combination method in patients with
frequent intradialytic hypotension.

Methods

This study was a cross over clinical trial. The
studied population of this study was patients
with end stage renal disease undergoing hemo-
dialysis Aliasghar hospital, Isfahan, at 2008. The
patients (n = 24) were between 18-75 years old
and they have experienced intradialytic hypo-
tension in 20 percent of sessions during last
month. Intradialytic hypotension was defined
as reduction of more than 30 percent of systolic
blood pressure compared with the status before
dialysis or systolic blood pressure less than 60
ml of mercury. The patients underwent dialysis
using bicarbonate solution, three times a week
via permanent venous access for more than
three months Patients with cardiac or hepatic
diseases, active bleeding, peripheral vascular
disease, thrombosis of deep veins, defective
vessels or having body temperature higher than
normal during sampling (37.5°c) were excluded.
The subjects underwent hemodialysis using
cold dialysate for three sessions, ultra filtration
and sodium profiles 3 for another three sessions
and at last using combination of cold dialysate
and ultra filtration and sodium profiles 3 in
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three sessions. Data was collected using a two
part check list. The first part was composed of
demographic characteristics of the patients. The
second part included information about hemo-
dialysis such as beginning time, terminal time,
blood pressure (before, the first hour, second
hour, third hour and after dialysis), symptoms
following hypotension (cramp, nausea, vomit-
ing, headache and dizziness) and medicines
consumed by patient. In order to obtain scientif-
ic validity of gathered information, all subjects
underwent hemodialysis using Ferznioz 4008
machine, made in Germany. A standard mer-
cury indicator was used in all subjects to meas-
ure blood pressure. (a checklist does not need to
be validated). Data was analyzed by Chi Square
and variance analysis using SPSS. A p-value
under 0.05 was considered to be significant.

Results

Results showed that a significant difference in
hypotension rate was present using ultra filtra-
tion and sodium profiles 3, cool dialysate, and
combination method (p < 0.05) but it did not
show any significant difference in symptoms
following hypotension while using ultra filtra-
tion and sodium profiles 3, cool dialysate and
combination method (p > 0.05). There was a
significant difference in frequency of dizziness
while undergoing dialysis with cool dialysate
and combination of the two methods (p < 0.05)
but there was not any significant difference in
other symptoms following hypotension be-
tween these two groups. In spite of insignificant
difference among above mentioned items, in the
group received combination method, hypoten-
sion and its symptoms was less experienced
than in each method separately. Frequent mea-
surements of variance analysis showed that
there was a significant difference between aver-
age of systolic and diastolic blood pressures be-
fore, within and after dialysis in three methods
(p < 0.05). In the combination approach, the rate
of drop in systolic and diastolic blood pressure
was less than it in each individual method.

Discussion

In the present study, two different methods
were used to reduce hypotension episodes dur-
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ing hemodialysis and the effect of each method
was compared with the combination of two me-
thods. Results showed that there was no signifi-
cant difference in happening of hypotension
between the group used sodium profile 3 and
ultra filtration profile 3 and the combination of
these methods and also in the group received
sodium profile 3 and ultra filtration profile 3
and cold dialysate. These findings suggested
that both methods are appropriate in reducing
hypotension. But in the group that combination
method was used, the frequency of hypotension
was less than the groups used each method but
the differences were not statistically significant.
Rezki et al. concluded that symptoms and
number of intradialytic hypotension incidences
reduced significantly in hemodialysis group
with sodium profile and cold dialysate and also
in hemodialysis group with sodium profile
compared with control group.?”

Our results did not show any significant dif-
ference considering hypotension symptoms
(muscular crump, nausea, vomiting, headache
and dizziness) between combination group and
each individual method and. But for all compli-
cations, number of sessions that patients expe-
rienced them was less than those who did expe-
rience it. But in combination method, number of
sessions that patients experienced adverse symp-
toms was less than those who received each me-
thod separately. Oliver et al. showed that using
sodium and ultra filtration profiles not only re-
duced hypotension during dialysis, but also de-
creased its symptoms.2 Ayoub and Finlayson
found that cold dialysate increased patients' re-
sistance against reduction of blood pressure and
caused increase of ultra filtration and mainten-
ance of hemodynamic stability within and after
hemodialysis.’® The mean of systolic blood pres-
sure before hemodialysis was not different
among three groups while a significant differ-
ence was present in the mean of systolic blood
pressure in the first, second and the third hours
and after dialysis. Systolic blood pressure of pa-
tients during hemodialysis decreased gradually
in all groups and these changes were expected
due to reduction of intravascular fluid volume
but these changes were at minimum rate while
using combination method, cold dialysate users
were in the second order and patients received
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Figure 1. Frequent measurements of variance analysis showed that the mean systolic blood pres-
sure did not show any significant difference before hemodialysis in three groups (p = 0.07) while the
mean systolic blood pressure showed significant differences in the first, second and third hours and

after dialysis (p < 0.05).

sodium and ultra filtration experienced the
most changes in systolic blood pressure com-
paring two other methods (Figure 1).

The difference between systolic blood pres-
sure changes was not significant between cold
dialysate method and the profiles groups but
this difference was significant between these
two groups and the combination one.

Shahgholian et al. concluded that changes of
systolic blood pressure while using sodium
and ultra filtration profiles were less than con-
trol group.’® Frequent measurements of va-
riance analysis showed that the mean of systol-
ic blood pressure was significantly different in
the first, second, third hours and before dialy-
sis among three groups.

group
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Figure 2. Frequent measurements of variance analysis showed that the mean diastolic blood pres-
sure did not show any significant difference before dialysis, in the first, second and the third hours
and after dialysis in three groups (p = 0.02).
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Several study results including Shahgholian et
al. and Moattari et al. agreed with this conclu-
sion.316 Results showed that patients while us-
ing combination method had the least changes
in the mean of diastolic blood pressure, cold

Shahgholian et al

blood pressure (Figure 2). Therefore according
to the results obtained from this study, it is rec-
ommended to use combination of sodium pro-
file 3 and ultra filtration profile 3 and cold di-
alysate in patients suffered from hypotension

dialysate group were in the second place and during hemodialysis.
patients received sodium and ultra filtration The authors declare no conflict of interest in
experienced the most changes in diastolic this study.

References

1. Mahadavi Mazdeh M, Hemmat-Abadi M, Ahmadi FL, Seif S. Comparing acute clinical intrahemodialysis complica-
tions and biocompatibility of polysulfone versus hemophane membranes. Journal of Arak University of Medical
Sciences 2007; 9(4): 88-92.

2. Meira FS, Poli de Figueiredo CE, Figueiredo AE. Influence of sodium profile in preventing complications during he-
modialysis. Hemodial Int 2007; 11 Suppl 3: S29-S32.

3. Moattari M, Azarhooshang P, Abbasian A, ReisJalali GH, Rajacefard AR. The effect of cool dialysate on intradialytic
hypotension among end stage renal disease patients. Journal of Faculty of the Medicine 2007; 31(1): 67-72.

4. Zhou YL, Liu HL, Duan XF, Yao Y, Sun Y, Liu Q. Impact of sodium and ultrafiltration profiling on haecmodialysis-
related hypotension. Nephrol Dial Transplant 2006; 21(11): 3231-7.

5. Henrich WL. Hemodynamic instability during hemodialysis: Overview [Online]. 2009 Jan 20; Available from: URL:
http://www.uptodate.com/patients/content/topic.do/

6. Tang HL, Wong SH, Chu KH, Lee W, Cheuk A, Tang CM, et al. Sodium ramping reduces hypotension and symptoms
during haemodialysis. Hong Kong Med J 2006; 12(1): 10-4.

7. Abbas G, Rafiquee Z, Shafi T. Relationship of postdialysis serum sodium level and interdialytic weight gain in patients
on maintenance hemodialysis. J Coll Physicians Surg Pak 2007; 17(8): 482-5.

8. Santoro A, Mancini E, Basile C, Amoroso L, Di Giulio S, Usberti M, et al. Blood volume controlled hemodialysis in
hypotension-prone patients: a randomized, multicenter controlled trial. Kidney Int 2002; 62(3): 1034-45.

9. Song JH, Park GH, Lee SY, Lee SW, Lee SW, Kim MJ. Effect of sodium balance and the combination of ultrafiltration
profile during sodium profiling hemodialysis on the maintenance of the quality of dialysis and sodium and fluid bal-
ances. ] Am Soc Nephrol 2005; 16(1): 237-46.

10. Donauer J. Hemodialysis-induced hypotension: impact of technologic advances. Semin Dial 2004; 17(5): 333-5.

11. Stiller S, Bonnie-Schorn E, Grassmann A, Uhlenbusch-Korwer I, Mann H. A critical review of sodium profiling for
hemodialysis. Semin Dial 2001; 14(5): 337-47.

12. Kim MJ, Song J, Kim G, Lim H, Lee S. Optimization of dialysate sodium in sodium profiling haemodialysis. Nephrol-
ogy (Carlton ) 2003; 8 Suppl: S16-S22.

13. Schatell D. Low blood pressure during dialysis (Intradialytic Hypotension (IDH). Blood Purif 2004; 22: 175-80.

14. Iselin H, Tsinalis D, Brunner FP. Sodium balance-neutral sodium profiling does not improve dialysis tolerance. Swiss
Med Wkly 2001; 131(43-44): 635-9.

15. Al Hilali N, Al Humoud HM, Ninan VT, Nampoory MR, Ali JH, Johny KV. Profiled hemodialysis reduces intradialyt-
ic symptoms. Transplant Proc 2004; 36(6): 1827-8.

16. Shahgholian N, Ghafourifard M, Rafieian M, Mortazavi M. Impact of two types of sodium and ultra filtration profiles on
Intradialytic hypotension in hemodialysis patients. Iranian Journal of Nursing and Midwifery Research 2008; 13(4): 135-9.

17. Rezki H, Salam N, Addou K, Medkouri G, Benghanem MG, Ramdani B. Comparison of prevention methods of intra-
dialytic hypotension. Saudi J Kidney Dis Transpl 2007; 18(3): 361-4.

18. Ayoub A, Finlayson M. Effect of cool temperature dialysate on the quality and patients' perception of haemodialysis.
Nephrol Dial Transplant 2004; 19(1): 190-4.

19. Dheenan S, Henrich WL. Preventing dialysis hypotension: a comparison of usual protective maneuvers. Kidney Int
2001; 59(3): 1175-81.

20. Oliver MJ, Edwards LJ, Churchill DN. Impact of sodium and ultrafiltration profiling on hemodialysis-related symp-
toms. J] Am Soc Nephrol 2001; 12(1): 151-6.

216 IINMR/Summer 2011; Vol 16, No 3





