
780  Medico-legal Update, April-June 2021, Vol. 21, No. 2

Diuretics increase Blood Creatinine in the 
Treatment of Hypertension

Marwa F. Elmahdy, Noor M. Allehyani, Nabawia M. Shehata, Maryam O. Alanazi

1Clinical Pathologist and Lecturer of Clinical Biochemistry at Laboratory Department, Applied Medical Sciences 
College, Shaqra University. KSA, 2Lecturer at Laboratory Department, Applied Medical Sciences College, Shaqra 

University. KSA, 3Assistant Professor at Laboratory Department, Applied Medical Sciences College, Shaqra 
University. KSA, 4Lecturer at laboratory Department, Applied Medical Sciences College, Shaqra University. KSA

Abstract
Background: Diuretics have been used in the treatment of hypertension by either alone or combining it 
with other antihypertensive drugs. It treated about 50% of hypertensive patients alone and about 80% when 
treatment was a combination with other antihypertensive drugs. Oral diuretics are used as an initiating 
antihypertensive treatment in stepped care approach the antihypertensive management .One such loop diuretic 
called as Furosemide is being regularly used in different stages of acute kidney injury and hypertension. 
Lowering the blood pressure is ultimately reducing the risk of cardiovascular morbidity and mortality. The 
sideeffects of diuretics are dose dependent. The intake of Furosemide will bring an increase in the creatinine 
level.It must be noted that if the diuretics are been taken for prolong usage, it might over-stress the function 
of kidney which will result in sodium resorption increase and elevation of creatinine levels.

Material and Method: Twenty hypertensive patients in the age range of 40 to 76 years old were subjected 
to a treatment with furosemide(20mg/day) for a variable period of one to three years. The analysis of blood 
samples was being done against the serum creatinine following the colorimetric method. The results were 
statistically processed and analyzed by SPSS using the T-test method.

Results: The trial was runon the participants being either hypertensive patients or normal individuals. The 
Mean (+/-SD) of age was 59.4 +/- 10.3, mean (+/-SD) of duration of treatment with furosemide was 2.1 +/- 
0.7. Mean (+/-SD) of serum creatinine in the control individual was 0.9 +/- 0.22, and mean serum creatinine 
in hypertensive patients treated with furosemide was 2.37 +/- 0.69. (P value < 0.05.)

Conclusion: The diuretic Furosemide can increase thelevel of creatinine.

Aim of the work: Determine the effect of diuretics (furosemide) on serum creatinine.
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Introduction
Diuretics are being commonly usedand being 

claimed as safe antihypertensive drugs over the 
experience ofnumerous decades of clinical application. 
Diuretics represent a better clinical outcome for the 
hypertensive patients1.

Diuretics are used to correct thecomposition and the 
volume of body fluids, which treat hypertension. There 
are different types of diuretics: a) The most common 
antihypertensive drugs called thiazides and thiazide-like 
agents which help in inhibiting sodium re-absorption in 

the early distal convoluted tubule b) The loop diuretics 
like furosemide which inhibit Na/K/2Cl co-transport 
system in the thick ascending limb of the Henle loop 
c) The diuretics which can retain potassium and the 
aldosterone receptor blockers like epithelial sodium 
channel (amyloid) and spironolactone. Theyintervenein 
the sodium reabsorption and the excretion of hydrogen 
and potassium in the late distal tubule, the cortical 
collecting duct and the connecting tubule2.

Some diuretics as ifthiazides and loop diuretics have 
shown that their actions on antihypertensive groundsare 
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independent of the effect they are bring in the diuretics. 
The reason for reduction in blood pressure cannot be 
accounted to decreased blood volume achieved by 
increasing urine production, ratherbeing affected by 
other mechanisms and at lower dosage than that is 
required to produce diuresis3.

Advantages of Diuretics: Lowering blood 
pressure will decrease the risk of cardiovascular clinical 
issues including the mortality. Also, lowering BP will 
minimize thehazards of stroke and heart failure. A slump 
in cardiovascular events was diuretics based4.

Numerous studies have proved that that diuretics 
protect the body from the consequences of falling into 
osteoporosis conditionas wellminimizes the threat of hip 
fractures5.

Reid et al. 2000 6, claimed that hydrochlorothiazide 
lowered the loss of cortical bone in the women who are 
into postmenopausal phase. Schoofs et al. 20037,showed 
that thiazide acts as a protection against hip fractures 
and lasts within 4 months if the usage is being stopped. 
Thus apart from their use inlowering blood pressure, 
thiazide proves to play a pivotal role in the avoidance 
of osteoporosis condition and fractures. Other additional 
therapeutic advantage of Diuretic therapy is that it can 
reduce the threatsof cardiovascular complications 8.

The patient has been taken care well of his associated 
disorders which includesdiabetes mellitus,coronary 
related artery disease,overweight,lipid profile disorders 
and the metabolic syndrome. True health efficacy 
implies adecrease of total or cerebral- and cardiovascular 
mortality established by blood pressure declineusing 
diuretics (thiazides) and beta-blockers in lengthy period 
studies. They prove to work in as a sufficient replacement 
either in the reduction of blood pressure that has been 
affected by the others drugsconsumed individually or in 
combined mode9.

Side effects of Diuretics: Diuretics, like any other 
anti-hypertensive drug, prone to bring in some side effects. 
The most noticeable ones are hypokalemia, plasma lipid 
profile change, glucose intolerance and hyperuricemia. 
The hypokalemia induced by diuretics may be hazardous 
when combinedwith digitalistherapy10.

All the recommendations were being generated by 
a treatment approach evaluating the characteristics of 
patients and the preponderance of guidelinesbased on 
confirmation for the classes of drugsrather than drugs 

being consumed individually. It should be thought if a 
hypertensive patient could be subjected to the diuretic 
treatment or not11.

Diuretics remain as the first choice drugs in treating 
high blood pressure due to their effectiveness (particularly 
in blacks and the aged masses), the antihypertensive 
initiation efficacy of the other compounds, their little 
side-effects profile and their economical cost 10. Loop 
diuretics could be beneficial in case of chronic related 
kidney disease with serum creatinine greater than1.50 
milligrams/deciliter or e GF lesser than 30 milligrams/
minute/1.73 square meter12.

Their antihypertensive effect might be enhanced 
with the administration of drugs during the nighttime. 
Diuretics are being commonly usedand being claimed 
as safe antihypertensive drugs over the experience 
ofnumerousdecennium of clinical application13.

The concept of using diuretics to achieve better 
clinical outcomes for patient is considered the main for 
clinician prescription11.

The atherosclerotic, and the changes which are 
related to hypertension-related vascular lesions that 
can be affecting in the kidney primarily is subjected to 
affect the pre- glomerular arterioles, they can be a wide 
range of variation resulting in ischemic changes which 
is most likely to occur in the glomeruli and probably it 
can be in post-glomerular structures also14.Glomerular 
injury can occur and maybe a probable stage in which 
the damage is done to the glomerular capillaries, which 
can be considered by the basic reason due to glomerular 
hyperactive perfusion.

Glomerular pathology can be further used to 
investigate the progresses to glomerulosclerosis, 
however, it can also provide a proper resulting diagnosis 
of renal tubules that may be responsible andmay become 
ischemic finally subjecting to a change in gradually 
atrophic. The renal lesion which is supposed to be 
associated with malignant hypertension is more likely to 
contain fibrinoid necrosis which is indirectly connected 
to the afferent arterioles, sometimes it can be found 
extending into the glomerulus, which can result in the 
increase of focal necrosis of the glomerular tuft. So, it 
can be well identified that hypertension is a risk factor 
which may result factor for renal injury and can account 
for the end-stage renal disease15.

As per the study that is given, the long-term use of 
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diuretics can also be considered well associated with 
the increased incidence that is responsible of renal 
cell carcinoma. Grossman et al.,199916,the right to a 
conclusion that 55% of the patients who are treated by 
the diuretics for over long periods of renal cell carcinoma 
are more in number then in patients who are subjected to 
be treated with diuretics compared with the diuretic non-
users. The renal tubular cells, which are considered the 
major areas of effect with the diuretics, many considered 
one of the origin of malignancy.

Furosemide (Lasix) can be considered one of the 
ingredients that can cause elevations of BUN. This type 
of reversible elevations can be caused and are associated 
with the dehydration of the, and as a result, they should 
be avoided in the patients with the acute symptoms for 
the renal insufficiency 17.

Uremia is considered a state in which hyperactive 
responsiveness can be seen in the patient, which can 
thereby lead to the infection rates as very high in the 
populations, which are undergoing dialysis 18.It can be 
thus deduced that the direct effect of the diuretic drugs 
can become a main cause for the increase in the mortality 
for the patient’s renal function. It can also further lead 
to the nonrecovery of the functions which can lead to a 
delay in the institution of renal support (it can be caused 
with the overload of the dialysis volume, or it can be 
with reference to the reversible predicted azotemia), or 
there can be various other unknown factors that may be 
a cause for the situation 19.

Diuretics can also be one of the reasons which is 
able to increase the level of creatinine in the blood of the 
patient. Yet another causes that can be associated with 
the long-term use of diuretics drugs can be the overwork 
of the kidney in order to compensate and increase in 
sodium resorption, and this is a primary cause which 
can increase very high creatinine levels. By diuretic-use, 
there can be a considerable decrease in the volume of 
the plasma as well as the sodium level. Thus in order 
to maintain the compensation of the situation, it is 
really necessary to constrict the efferent arteriole. This 
mechanism will help to preserve glomerular filtration 
rate (GFR). However GFR is not assumed to be really 
increasing. The fraction that is filtered can be found 
increasing part.

This is due to the decrease in the flow of the renal 
plasma. Hence, it can be deduced from the above 
conditions that if the plasma filtered is less from 

glomerulus per unit time, then the production of the 
serum creatinine must increase to compensate the 
variation. However, there are certain Western medicines 
that are responsible for increasing the level of creatinine. 
But these medicines are subjected to provide side effects 
which cannot be ignored easily in the kidney treatment. 
However, the patients are subjected to know that best 
high creatinine level treatment can be a really great help 
to make kidneys work again rapidly. Once the kidney 
start functioning properly, it will be used for the removal 
of the waste and the various harmful substances that are 
available in the blood, which may reduce creatinine 
level naturally20.

Loop diuretics are the most common mechanism, 
which is used for the control of congestive heart attack 
symptoms, but it can be considered that these agents 
are actually responsible for various neuro hormonal 
activations. This type of activations can worsen the 
situation for the survival. It should be noted that 
blood urea nitrogen (BUN)levels increase with neuro-
hormonal activation 21.

There is a very strong risk which is associated to 
the use of the higher levels of diuretic drugs which can 
depend on BUN concentrations. There is a very strong 
chance for the reduced survival in the patients with 
elevated BUN and it can be considered that there are 
furthermore, better chances for survival in the patients 
with normal BUN. The information and the data which is 
available in the report supported at the reference tends to 
provide a very clear role for neuro-hormonal activation 
that can be caused as a result in high dose loop diuretic 
associated mortality.21.

Material and Method
These patients were 20 aged between 40 -76 

years old, they were hypertensive and treated with 
furosemide(20mg/day) for (1-3) year’s period and their 
blood samples were analyzed against serum creatinine 
by colorimetric method. The results are analyzed by 
SPSS using T-test.

• All the patients are examined by measuring blood 
pressure and estimate their creatinine blood level.

• Blood samples are collected from patients and 
serum samples were obtained after centrifuged at 
2000 rpm for 10 minutes.

• Serum creatinine is estimated by kineticJaff’s 
reactionwithout deproteinization method22.
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Results
Table (1): Patients Data

Range Mean±S.D.

Age 40–76 59.4±10.3

Duration of treatment 1–3 2.1±0.7

Table (2): Serum creatinine level in patients treated 
with furosemide.

Creatinine (mg%) Disease Control 

Range 1.3 – 3.5 0.6 – 1.2 

Mean±SD 2.37 ± 0.69 0.90 ± 0.22

T. test 4.605

P. value 0.001* 

Result Analysis: The trial was run on participant 
either hypertensive patients or normal individuals. Mean 
(SD) age was 59.4 +/- 10.3, mean (SD) of duration of 
treatment with furosemide was 2.1 +/- 0.7. Mean (SD) of 
serum creatinine in control individual was 0.9 +/- 0.22, 
and mean serum creatinine in hypertensive patients 
treated with furosemide was 2.37 +/- 0.69. (P value < 
0.05.).

Discussion
Furosemideis considered to be a loop diuretic, and 

have the main functionality in the increasing of the 
output of Eugene in the patients with acute injuries in the 
kidney23. This drug is also utilized for the modification of 
the volume as well. With the increase in the composition 
of the fluid in the body of the patient, very high chances 
are available for the treatment of hypertension 2.

The treatment can be done with the variable and 
very high doses of the drug furosemide, which makes 
it possible for the conversion of the oliguric to non-
oliguric acute renal insufficiency. This conversion 
makes it possible as an induction effect for harmful 
oxidative stress that is found inside the kidneys. A 
randomized controlled trial is required for the powered 
and controlled diagnosis of the drug to yield the clinical 
benefits of this dosing strategy. It can be helpful for the 
modification of the potential harms that can be caused 
and subjected to this diagnosis 23.

The results that have been approved in the study 
in this research proves that there was an increase in 
the serum creatinine level for all the patients who were 
treated with the drug furosemide (those who were 

hypertensive patients), if the group is compared to a 
controlled nature population. (P<0.05) this disagree 
with Tiziana proved thatintermittent furosemide 
administration that is reflected on the population of 
the patients is considered to be not associated with the 
increased issues in the patients. There is no associative 
increase in the mortality of the patients who are suffering 
from hypertension or wire at the risk for kidney injuries 
that are cute in nature. However, it could be understood 
that the reduction of mortality can be one of the reasons 
that can be undertaken as a preventive measure for the 
treatment24.

On one hand, it can also be identified with various 
studies that diuretics can decrease the senior nature of the 
acute renal failure, which will be helpful enough for the 
transformation of oliguric to not oliguric. It is also worth 
noticing that the duration for the acute kidney injuries 
can be reduced considerably by the improvement in the 
speed for the recovery of the renal functions and thus, 
overall, it will be carefully helpful to minimize or reduce 
the actual need of renal replacements. As an additional 
advantage,furosemide can also be proved very helpful 
for the management of the increase in the volume as 
well as the improvement in the electrolyte homeostasis, 
which can be considered to be actually related with the 
acute kidney injury results25, 26.

Our results agree with Mehat19, who showed that 
using of diuretics for the patience that are critically in a 
state and unstable condition having acute kidney injuries 
may not be able to associate with the improvement 
for the clinical outcomes and there can be reasons that 
probably increase the mortality of such population27.

Our result are also in Association with the findings 
with Sean et al.,Where it can be very easily shown that 
furosemide did not reduce the rate of worsening in 
kidney diseases. This in turn can be one of the important 
factors that proves that the drug is not associated for 
abnormalities that are caused by increased electrolytes28.
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