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Abstract: This study focuses on reviewing the
existence, probable risk factors, and consequences of
anemia in patients with chronic kidney disease (CKD).
Anemia in CKD is mainly caused by decreased
production of erythropoietin (EPO) due to renal failure
and/or altered iron balance. Treatment with EPO or iron
supplements may be necessary, but the potential benefits
and risks of these therapies must be carefully considered.
Aim: The aim of conducting this research was to
determine the existence of anemia in chronic kidney
disease patients who are admitted to the Center for
Kidney Diseases and Transplantation in Basra. Patients
and method: This cross-sectional study was conducted
from December 2022 to January 2023, at Al-Sadr
Teaching Hospital in Basra City. The study population
included all patients with renal failure of both sexes and
of all ages. Data was collected through a structured
questionnaire, patient interviews, and review of medical
records. The sample size was determined to be 62
patients, to whom the procedure of measuring CBC and
RFT. The study received official endorsement from the
Basra Directorate of Health, the Hospital Administration,
and the Director of Central Laboratories. Results: In this
study, the average age of the study population was 50.5
years and about 53.3% were females. The median
hemoglobin level of the study population was found
8.8gm/dL. Hypertension was found to be associated with
95% of the sample. It is also clear that about 96.7% of
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the patients were taking medications. Conclusion: There
were similarities between Iragi CKD patients and
international patients with respect to the most common
reasons for consultation when CKD was detected, the
most common chronic diseases associated with CKD,
associations of abnormal urine color, and hemoglobin
level, RBC, WBC, PLT, MCH, and MCHC in CKD.
There was some variation in the levels of blood urea and
serum creatinine in CKD. Anemia appears to be
associated with CKD. Chronic kidney disease has
nothing to do with level of education and profession.

Key Wards: chronic kidney disease, anemia,
hemoglobin, erythropoietin.

Introduction

Irag's health problems related to chronic kidney disease (CKD) are projected to worsen and continue to
be a major national health concern [1]. A number of faults ensue from the kidneys' loss of function in
End Stage Renal Disease(ESRD), which causes unfavorable health issues and results [2]. When ESRD
is identified, the patients will either have a kidney transplant or have to go through dialysis for the
remainder of their lives [3].

The major responsibilities of the kidneys are to sustain and maintain fluid, electrolyte, and metabolic
acid-base balance. This is done by regulating solute and fluid levels, preserving nutrients, and
excreting metabolic wastes [4]. Endocrine and exocrine activities of the kidneys include the regulation
and upkeep of vital biological processes in the body. Acid-base control, excretion of bodily waste,
fluid and electrolyte balance, and other exocrine activities are also included [5]. Endocrine processes
include hormone production for blood pressure control and red blood cell synthesis [6], as well as the
activation of vitamin D for the incorporation of calcium into bones [7].

The occurrence of renal impairment lasting at least three months is considered chronic renal disease, as
is a decrease in the glomerular filtration rate (GFR) below 15 mL/min/1.73m2 [8]. Diabetes, high
blood pressure, and anemia are becoming more common, and chronic kidney disease is also expected
to become common. Acute kidney injury (AKI) and type 2 diabetes mellitus (T2DM) are among the
most common diseases in people with CKD [9].

The most prevalent illness among CKD patients is anemia. When kidney function declines, the
prevalence of anemia steadily rises [9]. Both CKD progression and patient survival have a substantial
correlation with anemia. Moreover, anemia in CKD patients directly affects medical expenses and
quality of life (QOL) during both the pre-dialysis and dialysis periods. With advancing age, anemia
(with or without CKD) is substantially more common [10]. Erythropoietin (EPO) insufficiency,
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reduced EPO responsiveness, limited red blood cell survival, iron deficiency, and chronic
inflammation are the main causes of anemia in CKD patients [11]. Patients with chronic renal disease
frequently get anemia as a consequence. Patient quality of life might be impacted if mistreated.
Anemia in this patient population might have a variety of reasons. Patients may have iron shortage
when their kidney function declines, which will reduce the amount of iron that gets to their bone
marrow as a result of medicines and dietary limitations [12].

There are several complications that can arise from anemia in CKD patients, including a lack of
(EPO), the toxic effects of uremia on marrow precursor cells, lower red cell survival, and increased
blood loss because of capillary fragility and suboptimal platelet function. [13]. Also, it results in
decreased dietary iron intake, absorption, and utilization. Moreover, according to some research, men
get anemia related to CKD more commonly than women. Consequently, anemia in CKD waorsens with
other illnesses including diabetes, cardiovascular disease, and hypertension [14].

Anemia is a frequent side effect of chronic kidney disease (CKD), which places a heavy burden on
individuals and the healthcare system. The clinical practice guidelines for Kidney Disease Improving
Global Outcomes (KDIGO) define anemia of CKD as hemoglobin (Hb) 12.0 g/dl for non-pregnant
women and 13.0 g/dl for men. This anemia is primarily brought on by a decline in erythropoietin
(EPO) production by the failing kidney and/or altered iron homeostasis [15].

Those with CKD could not use their body's iron reserves as effectively. Because of this, a lot of
individuals, especially those who get dialysis, would need to have greater renal function. Additionally,
additional iron treatment may be necessary for those with chronic renal illness. The hormone
erythropoietin stimulates bone marrow to make its own blood [16].

Each patient will eventually need to be treated with injections of erythropoietin or similar medications.
Several iron and EPO products have gained approval in recent years to treat anemia in people with
CKD. Also, many of papers have covered the benefits of each treatment as well as any potential risks
related to long-term treatment [17].

The available recommendations provide guidance to healthcare practitioners on how to screen CKD
patients for anemia and which patients should be evaluated for alternative causes of anemia [18].

The aim of conducting this research was to determine the existence of anemia in chronic kidney
disease patients who are admitted to the Center for Kidney Diseases and Transplantation in Basra.

METHOD:

This cross sectional study was conducted from December, 8 2022 to January, 12 2023 and involved
extracting data from the records of the Center for Kidney Diseases and Transplantation at Al-Sadr
Teaching Hospital in the center of Basra City. In addition, interviews with the patients were carried out
to complete data collection form. A research plan had been developed to conduct this research.

The study population
-inclusion criteria:
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The study was conducted on chronic kidney disease patients undergoing hemodialysis including
reviewing their case sheets. It involved all renal failure patients of both sexes and of all ages.
There were no exclusion criteria.

Sampling

The days of work were simple randomly selected to collect data from the patients. It was decided that

62 patients would be enough to conduct the study based on the result of the equation given below.
N=Z?p (1- p) / m*[19]

Where :

Z:1.96 P:0.6375[20] M:0.12

N= (1.96)?%0.6375x0.3625 3.8416%0.23109375 0.88776975

= = = 61.65067=60 patients.
Study tool

0.122 0.0144 0.0144
A set of questions containing the required information about the patients was structured and evaluated
by experts.

The procedure

It was done by going to the Al-Sadr Teaching Hospital and interviewing the patients in the Dialysis
and Kidney Transplantation Department of the Center for Kidney Diseases and Transplantation. The
data was collected by asking the patients, taking their history and collect their laboratory analysis
results from hospital records.

Variables determination /definition

The data was taken through a set of questions, which included: The patient’s age; sex; educational
attainment, according to the number of years of schooling that included (illiterate, primary, secondary,
tertiary education); the occupation, whether it was self-employed, retired or working for others; the
percentage of hemoglobin measured in units (g / dl); PLT (10° / uL); RBC been taken (10°/ pL); WBC
(10° / pL) MCH (pg); MCHC (g / dl); blood urea measured in mg / dI; measured in mg / dI; the
creatinine ratio is measured in mg / dl.

Official endorsement
The approval of Basra Directorate of Health, the hospitals management, and the director of the central
laboratories in these hospitals, were obtained.

Training
Training on data collection process was conducted by members of the research team to ensure
effectiveness and efficiency.

Pilot study
An experimental study was conducted on 10 patients with reviewing their case sheets to see if the
research was feasible or not.
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Checking the quality
Single checking: it was used to verify the data taken by the filling in after each patient to ensure the
correctness and completeness of the information.

Double checking: The data forms were exchanged among the team members to verify if they were
complete and correct. They were completed and/or corrected where needed, on the next day if any.
Triple checking: Then it was verified by the supervisor after feeding it into the software .

Statistical Analysis

For Statistical analyses we used the SPSS software (version 26, SPSS, Chicago, IL, USA). We
expressed categorical variables as frequencies and percentages and quantitative variables as mean+
standard deviation (SD) or median (minimum- maximum). We used Kolmogorov Smirnonv and
Shapiro Wilk tests to evaluate whether the distribution of quantitative data was normal or not.

RESULTS:

Table (1) shows that the median age of the study population was 50.5 years with a minimum of 19
years and maximum of 80 years and a male: female ratio of 1.14:1. Most of them were primary school
certificate holders (60%), followed by secondary school certificate holders (25%). From occupation
point of view, housewives were the most frequent (41.7%) followed by self-employed (33.3%).

Table (1): Sociodemographic characteristics of the study patients

Variable Mean £SD Median (Min.-Max.)
Age 48.88+16.35 50.5 (19-80)
Frequency Percent
Sex:
Male 32 53.3
Female 28 46.7
Academic Achievement:
Illiteracy 7 11.7
Primary School Certificate 36 60.0
Secondary School Certificate 15 25.0
Bachelor Degree 2 3.3
Occupation:
Housewife 25 41.7
Self employed 20 33.3
Retired 11 18.3
Student 2 3.3
Governmental employed 1 1.7
Journalist 1 1.7
Total 60 100.0
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The most frequent causes, of consultation when chronic kidney disease was discovered, were
hypertension (28.3%) and leg swelling (23%).

Table (2): The cause of consultation when chronic kidney disease was discovered

Chief Complaint Frequency Percent

Hypertension 17 28.3
Leg swelling 14 23.3
Repeated vomiting 9 15.0
Back Pain 4 6.7
Kidney stones 4 6.7
Diarrhea 2 3.3
Dizziness 2 3.3
Hyperglycemia 2 3.3
Nausea 2 3.3
Urinary tract infection 1 1.7
Anemia 1 1.7
Atherosclerosis 1 1.7
Thalassemia 1 1.7

MeanzSD | Median (Min.-Max.)

Duration between first admission and dialysis 1.75+£1.8 1 (0-8)
Number of dialyses 2.28+1.04 3(0-4)

~ About 95% of the patients had hypertension before developing chronic kidney disease and 28.3% of
them had diabetes mellitus (Table 3).
Table (3): Presence of other chronic diseases

Disease Frequency | Percent
Hypertension 57 95.0
Diabetes 17 28.3
Cardiomegaly 2 3.3
Thalassemia 1 1.7
Asthma 1 1.7
Total 60 100.0

It is clear from Table (4) that 61.7% of the study population had abnormal colored urine. Moreover, it
shows that the median of urination times was 2, ranged from 0 to 6 times.
Table (4): Current urine characteristics

Variable Frequency Percent

Urine Color:

No urine 7 11.7

Normal 16 26.7

Abnormal 37 61.7
MeanxSD Median (Min.-Max.)
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Frequency of Urination/ day 3+1.51 2 (0-6)
Total 60 100.0

When blood was investigated, it was found that the median values of blood urea, blood creatinine,
hemoglobin, red blood cells, white blood cells, platelets, mean corpuscular hemoglobin, and the mean
corpuscular hemoglobin concentration were 129.38, 9.295, 8.8, 3.46, 6.225, 182.5, 26.05 and 30.7
respectively (Table 5).

Table (5): The results of investigation of the study population

Blood Urea | Creatinine Hb RBC | wWBC PTL MCH | MCHC

mg/dL mg/dL g\dL | 10°/uL | 10°/uL | 10°/pL pg g/dL
Mean 134.35 9.72 8.61 3.55 6.87 191.37 25.78| 30.78
Median 129.38 9.295 8.8 3.46 6.22 182.5 26.05 30.7
SD 52.29 3.94 1.38 0.96 3.07 68.64 2.61 1.51
Minimum 23.54 2.34 4.7 2.22 3.17 91 18.4 27.8
Maximum 280 18 11.2 8.13| 19.53 437 30.5 35.7

In Table (6), it is clear that about 96.7% of the patients were taking medications.

Table (6): Details of the medication currently used

Variable Frequency | Percent
Current medication details:

Take a medication 58 96.7
Does not take 2 3.3
Total 60 100.0

By testing the probability of correlations among quantitative variables, it was found that age was
significantly inversely correlated to hemoglobin level with a correlation coefficient of 30% and to
MCHC level with a correlation coefficient of 26.9%; hemoglobin was significantly directly
proportional correlated to red blood cells count with a correlation coefficient 77.9%; blood urea level
was directly proportionally correlated to blood creatinine level with a correlation coefficient of 53.5%;
red blood cells count was significantly inversely correlated to 29.8%; white blood cells count was
directly proportionally correlated to platelets count; and MCH was directly proportionally correlated to
MCHC (Table 7).

Table (7): Spearman non-parametric correlations among age, hemoglobin, creatinine, and MCH

Blood Urea | Creatinine Hb RBC | WBC | PTL | MCH |MCHC

mg/dL mg/dL g\dL | 10°/pL |10%/uL | 10°/uL | pg g/dL

Age(year) R_ 0.089 -0.120-| -0.300-"| -0.022-| 0.120| 0.021| -0.082-| 0.269"
Sig. 0.499 0.361| 0.020, 0.868| 0.360| 0.874| 0.531| 0.038

Hb g/dL R_ 0.001| 0.211| 0.7797| -0.155-| -0.079-| 0.097| 0.238
Sig. 0.995| 0.106| 0.0001| 0.239| 0.546| 0.462| 0.067

Blood Urea |R 0.535 | -0.007-| 0.243] 0.143| -0.066-| 0.080
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mg/dL  [Sig. 0.0001| 0.956| 0.062| 0.277| 0.614| 0.546
Creatinine |R 0.136| 0.140| -0.058-| 0.028| -0.016-
mg/dL  |Sig. 0.301| 0.287| 0.660/ 0.829| 0.906
RBC R -0.088-| 0.073]-0.298-"| 0.106
10°/uL  |[Sig. 0.505| 0.579| 0.021]| 0.422
WBC R 0.377 | -0.061-| 0.211
10°/uL  |[Sig. 0.003| 0.646| 0.106
PTL R -0.194-| -0.070-
10°/uL  |[Sig. 0.138| 0.594
MCH R 0.287
pg Sig. 0.026

Hemoglobin levels were compared when categorized according to sex, education level, and
occupation, no any significant statistical differences could be found (Table 8).

Table (8): Distribution of hemoglobin levels categorized according to sex, education level, and
occupation

Hb (g\dL) .

N [ Mean | SD | %
Sex:
Male 32| 8.6906| 1.64618| 0.621*
Female 28| 8.5118| 1.02211
Education level:
Iliteracy 7| 8.4571( 1.47293
Primary School 36| 8.5119| 1.35030( 0.481**
Intermediate School Certificate 15| 8.7133| 1.47448
Bachelor 2| 10.0500( 0.77782
Occupation
Housewife 25| 8.5372| 0.90867
Self employed 20| 8.5300| 1.62484
Retired 11| 8.5909| 1.89286| 0.634**
Student 2| 8.5500( 0.35355
Governmental employed 1| 10.2000( ----------
Journalist 1| 10.6000( ----------
Total 60| 8.6072
*t-Test
** OneWay ANOVA

Hemoglobin level was found to be significantly inversely correlated to the number frequency of
urination/ day with correlation coefficient of 32% and the number of days were found to be directly
proportionally correlated to the number of dialyses with a correlation coefficient of 37.9% (Table 9).

Table (9): Spearman nonparametric correlations
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Number of days | Number of dialyses | Frequency of urination/ day

R -0.037 0.227 -0.320-"
Hb (g\dL
S Sig. 0.776 0.081 0.013
Number of days R 0.379

from admissionto  |Sig.
conducting dialysis
Table (10) shows that there was no any significant difference in the levels of hemoglobin when
categorized according to urine color.

Table (10): Differences of hemoglobin levels according to the urine color

0.003

. Hb (g\dL) _—
Urine color N Moan ) Sig.
Non 7] 9.0286( 0.60198
Normal 16| 8.8625| 1.26326 0.394
Abnormal 37( 8.4170( 1.51800
Total 60| 8.6072| 1.38204
* Oneway ANOVA
DISCUSSION:

This study aimed to find out the percentage of anemia in patients with renal failure, who were admitted
to the hospital for follow up or dialysis purposes. During this study, there were some issues that may
have affected the research conclusions, including memory recalling of some of the medical history
information of the patient. Also, there were some patients whose health conditions were not suitable
for taking information from them.

As well as not knowing the type of treatment that is given to the patient in the case of ward by some
doctors, because some doctors had not written in the case sheet, and also because the patient does not
know the types of treatment.

Most of these points can be grouped under the non-completeness and non-accuracy of the medical
records data.

In this research the median age of anemic CKD patients in this study was 50 years, which was
consistent with Maskey M, et al [21]. However, it differs from Brenda David J. Cohen median age,
which was 66 years [22]. The reasons for differences in age of anemic patients in CKD between
countries can be complex and multifactorial, and may involve factors such as healthcare systems,
demographics, lifestyle factors, genetics, and treatment practices [23].

Also, in this research, the average male: female ratio was 1.14:1, which was correspondent to
Elizabeth A. Miller, et al [24].

In this research, it was found that the majority of the study sample were primary school certificate
holders, followed by secondary school certificate holders, which was consistent with Keith C. et al
[25].
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Regarding occupation, the researchers could not find any figure in the international literature which
considers this issue.

It was found that the most common reason for consultation, when CKD was discovered, were
hypertension (28.3%) which corresponds with Josef Coresh [26]. However, it differs from Chunhua
Liao, et al (12%) [27]. who stated that such a difference in the existence of hypertension among
patients with anemia in chronic kidney disease between countries may be due to various factors such
as differences in the patient population, genetic factors, environmental factors, and healthcare practices
[28].

The other most common reason for consultation, when CKD was detected, was leg swelling (23%),
which was consistent with D. Weisbord et al [29]. Although, it differs from Hsi-Hao Wang, et al
(38%). There could be various reasons that could contribute to the difference in leg swelling among
anemic patients with chronic kidney disease between countries; differences in patient demographics,
comorbidities, and treatment practices. For example, if patients in a country have more severe chronic
kidney disease or are more likely to take certain medications that affect fluid balance, this may
contribute to a higher prevalence of leg swelling in anemic patients [30].

The researchers found that the most common prevalent chronic disease, when CKD was detected, was
hypertension (95%). This study was in contrast to a study in Malaysia by Zhang L, et al (60.8%) [31].
There are some possible reasons for the differences in the prevalence of hypertension in chronic
kidney disease between countries. Among these reasons are racial and genetic differences, as well as
differences in environmental factors [32].

The other most common chronic disease, when CKD was discovered, was diabetes (28.3%). This
study differs with Chen Y, et al (45.7%) [33]. The study also disagreed with Ranjit Mohan Anjana, et
al (17.2%) [34]. Again, the possible reasons for the difference in prevalence of diabetes mellitus can
be due to differences in genetic predisposition, lifestyle factors, environmental factors, healthcare
systems and access to treatment. Additionally, differences in study methodology, sample size and
patient population can also contribute to the variation in reported prevalence [35].

In this study, the researchers found that 61.7% of the study population had abnormally colored urine,
and this study disagreed with Hamid Nasri, et al (31.5%) [36]. The study also disagreed with Mustafa
Serkan Karakas, et al (25,5%) [37]. International research found that the most common association of
abnormal urine color was with hematuria, proteinuria, pyuria, dehydration, and certain
medications/supplements can cause changes in urine color [38].

The researchers also found that the average frequency of urination was 2, which was consistent with
Tae-Hee Kim, et al [39].

In this study, the researchers found that the median values for hemoglobin were relatively close to Kim
JH, et al (9.9gm/dl) [40].
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Also in this study, after examining the patients' blood, it was found that the median values of blood
urea differed with the study of Santoro A, et al (82.4mg/dl) [41]. The median values for blood urea
levels in anemic patients with CKD may vary due to several factors. CKD patients may have different
stages of kidney disease and levels of kidney function, which can impact blood urea levels.
Additionally, comorbidities and other factors such as age, sex, and race can also impact blood urea
levels [42]. Treatment approaches and medications used to manage CKD and anemia can also
influence blood urea levels [43]. It is important to consider each patient's individual medical history
and characteristics when interpreting their blood urea levels [44]

It was found in this study that the median values of creatinine among chronic kidney disease patients
differed with Park JI, et al (2.5mg/dl) [45]. The reason for the difference in mean values of creatinine
among patients with chronic kidney disease can be attributed to variations in the severity of kidney
damage and underlying health conditions, among other factors. As kidney function declines, creatinine
levels tend to increase. However, the severity of CKD can vary among patients, leading to differences
in mean creatinine values. Additionally, underlying health conditions that cause or contribute to CKD,
such as diabetes and hypertension, can affect creatinine levels and thus impact the mean values [46].

It was also found in this the study that the median values red blood cells count was consistent with
Santoro A, et al (3.9*%106/ul) [47].

Moreover, as it was found in this study, the median value of white blood cells count was consistent
with Ohkawa S, et al (6.2*103/ pl) [48] and close to Roshani A, et al (7.1*103/ ul) [49].

The researchers found in this the study that the median value of platelets was relatively consistent with
Kim H, et al (209*103/ pl) [50]. The reason for the lower platelet count in CKD patients is likely
multifactorial and may be related to reduced production of platelets due to decreased erythropoietin
production, increased platelet destruction due to bleeding and clotting disorders, medications,
comorbidities, and chronic inflammation associated with CKD. However, further research is needed to
fully understand the relationship between CKD and platelet count [51].

This study indicates that the median values of MCH were consistent with Sasongko, et al (30.4pg)
[52]. Moreover, it was found in this study that the median value mean corpuscular hemoglobin
concentration was consistent with Aliberti GM, et al (33.6gm/dL) [53].

The researchers of this study found that about 96.7% of the patients were taking medication. This
study disagrees with McDonald R, et al, who found only 80.3% were taking medication [54]. The
reasons for differences in rates of medication use among patients with CKD include disease severity,
comorbidities, access to healthcare, patient preferences, and health literacy. Disease severity can
impact the choice of medications and dosages used to manage CKD, while comorbidities can influence
the choice of medications used to manage both CKD and other health conditions. Differences in access
to healthcare and availability of medications can also impact rates of medication use, as can patient
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preferences and health literacy. In order to optimize treatment outcomes, treatment decisions should be
individualized based on a patient's unique medical history, comorbidities, and preferences [55].

Although hemoglobin levels in healthy women are significantly lower than those of healthy men, in
this study, it was documented that hemoglobin levels did not differ among CKD patients, when
classified according to sex. This was different from Li L, et al [56].

It was also found in this study that the comparison of hemoglobin levels when classified according to
the level of education and occupation is compatible with Kim H, et al [57]. However, in patients with
CKD, this difference may disappear or become less pronounced due to several factors [58].

The inverse correlation which was found between hemoglobin level and urination frequency/day when
compared with other research, and this finding was found to be consistent with Ghosh A, et al [59].

Regarding the relationship between the number of dialysis and the number of days the patient was
admitted for the first time, the researchers could not find a similar finding, but the researchers found a
study showing that CKD patients who received a higher number of dialysis sessions during their first
hospitalization had a shorter length of stay compared to patients who received fewer dialysis sessions
[60].

In this study, the researchers found that there was no significant difference in hemoglobin levels when
categorized by urine color, and this study differs with a study by Ayako Nishimura, K et al [61].

There may be several reasons behind the discrepancy in the association between urine color and
hemoglobin level in CKD patients. One possible explanation is that hematuria (blood in the urine) can
be caused by factors other than CKD-related anemia, such as kidney stones, urinary tract infections, or
bladder cancer. Therefore, not all cases of hematuria may be directly linked to low hemoglobin levels
in CKD patients. Additionally, some CKD patients may experience fluctuations in hemoglobin levels
that do not always correspond with changes in urine color. Finally, the severity and stage of CKD can
also affect the association between urine color and hemoglobin levels, as more advanced stages of the
disease may cause greater fluctuations in both parameters [62].

CONCLUSIONS:

1. There are similarities in the Iraqgi CKD patients with international regarding the
sociodemographic characteristics, most common reasons of consultation when the CKD was
discovered, the most common chronic disease associated with CKD, associations of abnormal
urine color, the median hemoglobin level in CKD patients, RBC count, WBC count, platelets
count, MCH, and MCHC.

2. In addition to the presence of anemia, there was a disappearance in the normal male-female
hemoglobin level difference.

3. There was some variability in the median levels of blood urea and blood creatinine in CKD
patients.

4. CKD associated-anemia was not related to level of education and occupation.
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RECOMMENDATIONS:
It is recommended that the health authorities to:
1. augment the program of health promotion regarding educating patients with CKD on how to
reduce the possibility of developing anemia.
2. Explain the results of the follow-up laboratory investigations to the patients and how to
improve the management according to these results.
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