
INTRODUCTION
The appearance of blood in the urine is one of the common 
problems among children that terrifies any mother, because she 
does not know the reason behind this, which requires present-
ing to the doctor as soon as possible and often requires some 
tests such as urinalysis and ultrasound.1,2 In general, hematuria 
 is divided according to the appearance of blood in the urine 
into microscopic hematuria, which can only be known by 
microscopic examination of urine, and the second type is 
gross or visible urine, which can be known by the appearance 
of blood clearly with the urine of the child, which is usually 
observed quickly by the mother.1,3 In many cases, the matter 
is simple and is not considered a complex health problem, but 
sometimes the cause is a serious problem.3 In a normal situ-
ation, blood never appears in the urine because the kidney’s 
filters prevent the blood from leaving with urine. However, 
there are more than a hundred problems that may cause the 
exiting of blood with urine. The most important of which is 

an anatomical defect in the urinary tract (especially urethral 
abnormalities in males). The presence of cyst on the kidneys 
that may lead to the appearance of blood in the urine problems 
can be detected by ultrasound.3,4 Also, some genetic diseases 
such as polycystic kidney disease, Albert’s disease, sickle 
cell disease, and hereditary nephritis may cause the exiting 
blood with the urine of the child. Moreover, if the mother or 
the father suffers from one of these diseases, the child may be 
more susceptible to infection and exposure to hematuria.5-7

Urinary mineral imbalances such as high calcium levels 
may lead to blood in the urine and sometimes painful stones. 
In addition, glomerulonephritis and inflammation of the 
bladder or urinary tract due to bacteria may result in blood in 
the child’s urine and with high fever.7,8 On the other hand, in 
rare cases, there is an effect of the mother’s hormones that can 
lead to some blood flowing from the womb of the child and 
its quantity is small, and this phenomenon disappears after a 
short time and it does not lead to a health problem.9

ABSTRACT
Background: Hematuria is one of the cases that has started to increase in newborns, but studies on the causes and treatment 
of this condition are very limited, especially in Iraq. Therefore, the current study aims to determine the prevalence of this 
condition and monitor its causes and appropriate treatment. 
Methods: The current study includes the collection of questionnaires and medical examinations from 35 newborns (ages 
between 2 hours to 2.5 months) suffering from hematuria for various reasons. Samples were collected during the period from 
2/1/2021 to 28/3/2021, and information and examinations for each diseased case were collected. 
Results: The results of the study showed that most of the newborns had gross hematuria (91%) compared to microhematuria 
(9%), especially males and that the main causes of hematuria in newborns were due to bacterial septicemia (37%) and 
urinary tract infections (32%), congenital malformations (14%), and renal artery thrombosis (11%). The results also showed 
that most of the children who suffer from hematuria whose mothers suffer from health problems during pregnancy, the 
most important of which are anemia (31.4%), urinary tract infection (UTI) (14.2%) and gestational diabetes (14.2%). The 
results of this study also showed that the treatment of hematuria depends on the diagnosis of the pathogen, and the CT scan 
was a basic examination for all cases, in addition to that, the microscopic examination and the culture of urine were also 
used. Antibiotics and surgeries were the appropriate treatment in most cases of hematuria. In conclusion, blood in urine is 
a pathological condition that needs diagnosis and treatment as soon as possible to avoid complications or disorders that may 
threaten the newborn’s life.
Keywords: Blood, Causes, Hematuria, Newborn, Treatment, UTI, Urine.
International Journal of Drug Delivery Technology (2023); DOI: 10.25258/ijddt.13.1.56
How to cite this article: Abbas GA, Kazaal MA. Causes and Treatment of Hematuria in Newborns. International Journal of 
Drug Delivery Technology. 2023;13(1):347-352.
Source of support: Nil.
Conflict of interest: None

Causes and Treatment of Hematuria in Newborns
Ghanim A. Abbas*, Meraim A. Kazaal

Department of Nursing Techniques, Technical Institute of Al-Diwaniyah, Al-Furat Al-Awsat Technical University, Kufa, 
Najaf, Iraq

Received: 28th December, 2022; Revised: 11st January, 2023; Accepted: 22nd February, 2023; Available Online: 25th March, 2023

RESEARCH ARTICLE

*Author for Correspondence: ghanemoaiyz@atu.edu.iq



Causes and Treatment of Hematuria in Newborns

IJDDT, Volume 13 Issue 1, January - March 2023 Page 348

In Iraq, we did not find any study that sheds light on the cases of 
hematuria that appear in some newborns, so the current study 
aims to know the incidence of this disease among newborns in 
the city of Diwaniyah and to determine its causes and the most 
appropriate tests for its diagnosis and appropriate treatment. 
Also, this study may pave the way for other studies within the 
framework in addition to the contribution of current study to 
health awareness about the reasons that make the fetus after 
birth or the newborn is more susceptible to this disease.

MATERIALS AND METHODS

Samples Collection
The current study is a cross-sectional study that included the 
collection of questionnaires and medical examinations from 
35 newborn infants (ages 2 hours to 2.5 months) suffering 
from hematuria for various reasons. The samples were 
collected from 2/1/2021 to 28/3/2021, where 20 samples were 
collected from Maternity and Children’s Teaching Hospital 
and 15 samples were collected from the outpatient clinics in 
Diwaniyah. The following information and examinations were 
collected from the patients:
• The name and gender of the child
• Child’s age
• Causes of bloody urine
• Medical examinations
• Treatment
• The pathological conditions that the mother suffered during 

pregnancy
• Family history of hematuria or other UT disorders

DIAGNOSIS

Urinalysis
Changing the color of urine helps alert the mother and the 
specialist doctor that there is a health problem in the newly 
born child. Where the doctor diagnoses urinary tract problems 
through a clinical examination by noticing the swelling or 
redness of the genitals and the exit of blood with the urine, and 
then he sends the urine sample for bacterial culture and checks 
for any bacteria present in it. Often, the urine sample was taken 
from newborn babies by inserting a sterile, thin, flexible tube 
through the urethral opening into the bladder. This process is 
called catheterization. In some infants and newborns, the skin 
of the foreskin may be so tight that it is difficult to pull it back 
and away from head of the penis, so we need to take a urine 
sample directly from the bladder with a needle that is inserted 
through the skin above the pubic bone.

Sometimes the doctor attaches a vessel in the area between 
the genital opening and the anus in order to collect and test a 
urine sample. A urine sample taken this way is unsuitable for 
diagnosing a UTI, because the urine has been contaminated 
with bacteria or other substances on the skin. Urinary tract 
infections also increase the levels of white blood cells and 
bacteria in the urine. To check the levels of white blood cells 
and bacteria in the urine, we examined the urine under a 
microscope and performed several chemical tests. A bacterial 

culture of urine is also done to check for any bacteria present 
in it. Bacterial culture is the most important of these tests.
Ultrasonography and CT Scan
Ultrasound is used to show a complete picture of urinary 
system disorders. Ultrasonography also investigates anatomical 
abnormalities and obstruction of the kidneys, bladder or 
urethra. Many abnormalities of the fetal urinary system can be 
detected and diagnosed during ultrasonography that is routinely 
done for the expectant mother. However, sometimes anatomical 
abnormalities can’t be detected using ultrasonography during 
pregnancy. CT scan also examines the urinary tract, ovaries, 
urethra, bladder and pelvic blood. It allows viewing the size 
and shape of these structures to determine if they are working 
properly, and for any signs of disease that may affect the 
urinary system. Computerized tomography of the urinary 
system may be used to help diagnose conditions affecting the 
urinary system that may have a role in the discharge of blood 
with urine, such as:
• Kidney stones
• Bladder stones
• Infection 
• Tumors or cysts
• Structural abnormalities

HEMATURIA 

Analysis
When urine tests fail to confirm the diagnosis, blood 
and inflammatory detecting tests (C-reactive protein and 
erythrocyte sedimentation rate test) may help a doctor diagnose 
aidney ind aladder iinfections
Statistical Analysis
The results of the current study were analyzed using Excel 2010 
and the Statistical Package for Social Science (SPSS) version-
20 program, where the results were considered statistically 
significant if the p-value was less than 0.05.

RESULTS
The current study included the collection of 35 medically 
and laboratory-diagnosed cases of newborns suffering from 
hematuria, and their ages ranged from one hour to 2.5 months, 
with an average age of 27.37 ± 9.66 as shown in Table 1. The 
results of the current study, Figure 1, showed that most of 
the children who suffer from hematuria were males (65%). 
In addition, a large percentage of children (91%) appeared to 
suffer from gross or visible hematuria, while only 9% appeared 
to have micro-hematuria as in Figure 2.

The results of the current study showed that the main causes 
of hematuria in newborns are due to bacterial septicemia (37%), 
UTI (32%), congenital malformations (14%) and renal artery 
thrombosis (11%). On the other hand, sickle cell anemia and 
a child’s kidney cyst were secondary causes of hematuria in 
newly born children, as it appeared at a rate of 3% for each 
one of them, especially in males, as shown in Figure 3 and  
Table 2.
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Table 1: Age range and mean of newborns with hematuria 

Patients ages (year)
1 hour–2 monthsRange 
27.37 ± 9.66 dayMean ± SD
1.63 daySE
35Total number of patients

SD= Standard Deviation; SE= Standard Error

Figure 3: causes of hematuria in newborns

Table 2: Causes of hematuria according to newborns’ gender 

p-valueMales N (%)Females N (%)Total number (%)Causes of hematuria
0.02058 (62)5 (38)13 (37)Bacterial septicemia
< 0.00014 (100)0 (0)4 (11)Renal artery thrombosis
<0.00015 (100)0 (0)5 (14)Congenital malformations
0.01914(36)7 (64)11 (32)Urinary tract infection
<0.00011(100)0 (0)1 (3)Kidney cyst
<0.00011(100)0 (0)1 (3)Sickle cell anemia

231235Total number

Figure 1: Distribution of patients according to gender.

Figure 2: Distribution of cases according to type of hematuria.

Figure 4: Healthy status of mothers during pregnancy.

Also, the results recorded in Table 2 showed that some 
of the causes of hematuria are related to the sex of the fetus, 
as hematuria resulting from congenital malformations of the 
urinary tract appeared in males only (100%). Also, most cases 
of hematuria resulting from bacterial septicemia appeared in 
males by 62% compared to 38% in females, while most cases of 
hematuria resulting from urinary tract infection were recorded 
in females at 64% compared to 36% in males.

The results of the current study showed that most of 
the children who suffer from hematuria were their mothers 
suffering from health problems during pregnancy, as shown 
in Figure 4, where 31.4% of the mothers had anemia during 
pregnancy and 14.2% had urinary tract infection and 14.2% 
suffer from diabetes, and 11.4% of mothers suffer from high 
blood pressure, while 22.8% of mothers do not complain of 
any health problems during pregnancy.

The results in Table 3 showed that the treatment of 
hematuria depends on the diagnosis of the pathogen, and the 
CT scan was a basic examination for all cases. For hematuria 
resulting from bacterial septicemia and urinary tract infection, 
doctors have indicated microscopic analysis and culture of 
urine samples and prescribed  antibiotics ad an appropriate 
treatment for both cases. Congenital malformations and 
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kidney cysts were diagnosed using cystoscopy, endoscopy and 
ultrasound, in addition to CT scan while approved treatment for 
both these cases was surgical operations (mostly circumcision 
in the case of male babies) with antibiotics. On the other hand, 
renal artery thrombosis was diagnosed by ultrasound and CT 
scan, as well as microscopic examination of urine, and the 
treatment used by doctors for this case included anticoagulants 
and antibiotics so vital surgeries have been the appropriate 
solution in some cases.

The hematuria that resulted from sickle cell anemia was 
diagnosed by microscopic examination of the blood, urine and 
hemoglobin test. Moreover, blood transfusion was one of the 
methods used in treating this case, and marrow transplantation 
was the best treatment also the doctors prescribed L- glutamine 
to reduce the symptoms of these diseases.

DISCUSSION
Hematuria is uncommon and can be harmful to the health of the 
newborn. Although nephrogenesis is complete in humans by 36 
weeks of gestation, the glomerular filtration rate is about 10 to 
20 mL/min per 1.73 m² that indicative of an immature kidney 
and the glomerular filtration rate of infants is even lowe.10,11

There are many aspects of hematuria in children, and it 
may be in the form of visible blood in urine, which draws the 
attention of parents, or it may be in the form of red spots on 
underwear or diapers that are discovered when changing. It may 
also be microscopic and is only detected when urine is analyzed 
under the microscope. On the other hand, some studies have 
shown that gross hematuria, although rare in healthy newborns, 
is more common in premature babies, especially those who are 
cared for in the neonatal intensive care unit. The hematuria 
may be transient but may require evaluation, investigation and 
timely intervention.12 Furthermore, other studies have shown 
that the anatomical defect in the kidneys and the presence 
of cysts on the kidneys, or the presence of obstruction in 
the kidneys, may be the main cause of blood in the urine, 
as microscopic urinary bleeding is a common symptom 
of glomerulonephritis, an inf lammation of the filtering 
system of the kidneys.13 Glomerulonephritis can be part of a 
systemic disease, such as diabetes, or it can occur on its own. 
Glomerulonephritis can be caused by a viral or streptococcal 
infection, blood vessel diseases such as vasculitis, and immune 
problems, such as factor A nephropathy, which affects the tiny 

capillaries that filter blood in the glomeruli.14

Moreover, glomerulonephritis is a common cause of blood 
in the urine, as there are many types of this disease, some of 
them are simple and do not require treatment, and some require 
more treatment and examinations.15 Other medical reports have 
also indicated that genetic diseases such as polycystic kidney 
disease, Albert’s disease, sickle cell anemia, and hereditary 
nephritis may cause blood in the child’s urine. Especially if 
the mother or father suffers from one of these diseases, the 
child may be more susceptible to infection. Other studies have 
shown that an imbalance of minerals in the urine, such as a 
high calcium level, may lead to blood in the urine, sometimes 
leading to painful stones.16

Other studies have also found that inflammation of the 
kidneys (vesiculitis and nephritis) can occur when bacteria 
enter the kidneys from the bloodstream or travel from the 
urethra to the kidneys. The signs and symptoms are often the 
same as a bladder infection, although a kidney infection is 
more likely to cause fever and blood in the urine of the child. 
UTI is more common in females, sometimes transmitted 
during childbirth from mother to child, while congenital 
malformations appear in the urethra area in male children. 
This indicates that the histological anatomy is represented 
by the difference in the length of urethra between males 
and females. It has a role in the occurrence of UTIs or their 
disorders accompanied by blood in some cases.17,18

The current study showed that anemia of the mother 
increases the chance of hematuria in the newborn, and the 
World Health Organization (WHO) and many medical studies 
confirmed this. Where those studies showed that a good and 
varied nutrition builds placental tissues, enhances the process 
of supplying the fetus with blood, and reduces risks and health 
problems for the mother and child after birth.17 In addition, 
another study determined that severe iron deficiency during 
pregnancy increases the risks of premature birth and the 
possibility of giving birth to a child with a low birth weight, 
as well as the occurrence of health problems in the child, the 
most prominent of which is hematuria.18

On the other hand, the current study showed that the 
mother’s high pressure and urinary tract infection increase the 
chance of blood flowing. This may be due to the occurrence 
of complications, the most important of which is premature 
birth which occurs in the case of acute nephritis accompanied 

Table 3: Diagnosis and treatment of hematuria 

Causes of hematuria Total number (%) Diagnosis Treatment

Bacterial  septicemia 13 (37) Microscopic analysis of urine urine culture CT 
scan Antibiotics

Renal artery thrombosis 4 (11) Microscopic analysis of urine ultrasound/sonar 
CT scan

Coagulation inhibitors antibiotics 
surgery 

Congenital malformations 5 (14) Cystoscopy ultrasound/sonar CT scan Surgery antibiotics

Urinary tract infection 11 (32) Microscopic analysis of urine urine culture CT 
scan Antibiotics

Kidney cyst 1 (3) Endoscopy ultrasound/sonar CT scan Surgery antibiotics

Sickle cell anemia 1 (3) Microscopic analysis of urine
hemoglobin test

Blood transfusion bone marrow 
transplant L-glutamine
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by high blood pressure. The infection may be transmitted 
to the fetus, which may cause a delay in the development 
of the fetus, or sometimes the child is born with congenital 
abnormalities, including in the child’s urethra, which are 
sometimes accompanied by bloody urine.19

Diabetes mellitus (DM) during pregnancy is one of the 
factors that emerged in the current study and that has a role in 
the occurrence of bloody urine or hematuria in the newborn 
child. As gestational diabetes occurs due to the mother’s 
inability to secrete an adequate amount of the hormone insulin, 
the pregnant body needs a greater amount of insulin during 
pregnancy. When it is lacking, the amount of sugar in the 
blood rises, which leads to gestational diabetes, which begins 
in the second half.20 High blood sugar during pregnancy 
leads to congenital malformations in the fetus and may lead 
to blockages in some organs of the child’s body such as the 
urinary system, which may be accompanied by difficulty 
urinating in children, especially males, which often need to 
surgical intervention.21

Hematuria is a pathological condition, so the cause that 
led to its occurrence must be diagnosed and treated. In many 
cases, the clinical examination gives clues to the cause, so 
the doctor can find skin hemorrhages or notice a mass in 
the abdomen, but in most cases the treating doctor needs to 
order a set of auxiliary tests, the most important of which is 
urinalysis, which is the initial examination for diagnosis, as 
it confirms the presence of blood in urine and its quantity, as 
it is useful in evaluating the presence of a urinary infection; 
also the complete blood count (blood analysis) is useful in 
evaluating the presence of anemia and looking for a sign of 
infection and gives an idea of   the number of platelets, which is 
low in many immune hematological diseases. Kidney function 
is also evaluated.22-24

More sophisticated tests are useful in detecting the presence 
of a blood or autoimmune disease that causes bleeding. On the 
other hand, imaging the abdomen using sonar, which is a safe 
and inexpensive procedure, gives a clear idea of   the size of the 
kidneys and shows the presence of stones, cysts and tumors.24 
A CT scan of the abdomen can give a three-dimensional and 
clearer visualization of the kidneys and urinary tract. In some 
cases, a cystoscopy is performed to look for possible bladder 
problems, and a kidney biopsy may be required, especially if 
the disease is accompanied by high blood pressure.24,25

In the current study, the doctors confirmed that blood in the 
urine is a matter that does not require any kind of treatment, 
as the blood often disappears on its own. If it happens once, 
there is nothing to worry about. In contrast, if a specific 
reason causes the blood, the specialist doctor determines the 
appropriate treatment for the child depending on the cause 
of blood in the urine, in the case of blood in urine resulting 
from urinary stones, it is treated by removing the stones, 
as for blood in urine resulting from urinary infections, it is 
treated by giving antibiotics to eliminate the infection, and if 
the child suffers from an immune disease that causes kidney 
inflammation, the doctor may prescribe cortisone. In contrast, 
if the child has an anatomical problem, he may need surgery 

(One of the most common surgical procedures in Iraq is male 
circumcision in case of abnormalities or obstruction at the end 
of the ureter).22,26

Regarding the source of hematuria in children, it was classified 
by some studies into three main categories, the first of which 
is diseases that affect the kidney tissues. The second is 
malformations and lesions of the urinary and reproductive 
system, and the third is systemic medical conditions that 
include blood diseases.27,28 Treatment is carried out according 
to the cause and in most cases there is no need for any 
treatment, but periodic follow-up and urine tests, especially in 
the case of bacterial urethritis or benign hereditary hematuria 
and some cases of acute glomerulonephritis. It is important 
to consult a pediatric nephrologist and urologist to diagnose 
and treat diseases of the first category.27,28 As for the second 
category, with its rarity, some of these cases, such as kidney 
and bladder tumors, may need complete surgical removal of 
these organs with chemotherapy or radiation or correction of 
obstruction in the urinary ducts or treatment stones medically 
or surgically, and treatment of bacterial urinary infections with 
antibiotics. As for children who belong to the third category 
must be referred to a pediatrician specializing in hematology 
to confirm the diagnosis and treatment.29,30

CONCLUSION
The results of the current study showed that gross or visible 
hematuria was the most common compared with microscopic 
hematuria, especially in newly born males. The results of the 
current study also showed that most of the children who suffer 
from hematuria, their mothers suffer from health problems 
during pregnancy, the most important of which are anemia, 
urinary tract infection and gestational diabetes. The results of 
this study also showed that the treatment of hematuria depends 
on the diagnosis of the pathogen, and the CT scan was a basic 
examination for all cases. In addition, microscopic examination 
and urine cultivation were also used, and endoscopy and 
ultrasound were used to diagnose some cases. And antibiotics 
and surgeries (particularly male circumcision) were the 
appropriate solution in most cases of hematuria.
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