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Introduction. The work is devoted to problem of gastrointestinal tract functioning due to
chronic problem in kidneys. The initial recognition of kidney disease as independent from
other medical conditions is widely attributed to Richard Bright’s 1827 book “Reports of
Medical Cases,” which detailed the features and consequences of kidney disease. The
CKD influence GIT by Disruption of the colonic microbiome and its attendant as a result
of which there is loss of gut barrier integrity and increased generation of uremic toxins
resulting in disruption of GIT normal functioning.

Goal. To study the causes of clinical manifestations of chronic kidney disease and how it
affects GIT.

Materials and Methods. Review of modern and foreign literary sources; methods — de-
scription, analysis, abstracting.

Results and discussion. CKD is common in US and in adults over 30 the reason be-
hind that is Diabetes leading to kidney disease. Both: type 1 and type 2 diabetes. But
also heart disease and obesity can contribute to the damage that causes kidneys to fail.
Research suggests that gene GPX1, GSTO1, GSTO2, UMOD, and MGP genes are associ-
ated with CKD. The pathophysiology of CKD has a lot to contribute in GIT malfunctioning.
Conclusions. The link between GIT malfunctioning and kidney pathology can be ex-
plained by the pathophysiology of CKD and its outcomes affecting GIT.

chronic kidney disease, pathophysiology, uremia.

Introduction

Chronic kidney disease (CKD) is a range of
pathophysiologic events associated with abnormal
functioning of kidneys and a progressive decline in
glomerular filtration rate. The risk of CKD progress-
ing development is intimately connected to GFR
and the amount of albuminuria. The term end-stage
renal disease represents a stage of CKD due to the
increase accumulation of toxins, electrolytes and
fluids which is normally excreted by the kidneys
leads to death unless these toxins are eliminated by
renal replacement therapy (using dialysis or kidney
transplantation).

Pathophysiology of CKD
The two mechanisms of damage are:

1) initiating mechanisms specific to the underly-
ing etiology (e.g., toxin exposure to renal tubules
and interstitium, abnormal kidney development,
immune complex activation due to inflammation
in certain types of glomerulonephritis);

2) hyperfiltration and hypertrophy of the remain-
ing viable nephrons, there will be reduction in
renal function from long-term reduction in renal
mass. The reductions in nephron number are

mediated by vasoactive hormones, cytokines,
and growth factors. Eventually, these short-
term adaptations of hyper filtration and hyper-
trophy to maintain GFR become maladaptive
as the increased pressure and flow within the
nephron predisposes to distortion glomerular
architecture, abnormal podocyte function, and
disruption of the filtration barrier leading to scle-
rosis and dropout of the remaining nephrons.
Increased intrarenal activity of the renin-angio-
tensin system (RAS) appears to contribute both
to the initial compensatory hyper filtration and
to the subsequent maladaptive hypertrophy and
sclerosis.

Mormal Glomerulus

Hyparfitaring Glomarlus
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Risk factors

Risk factors include childhood obesity, hyper-
tension, diabetes mellitus, autoimmune disease,
and advanced age, a family history of kidney dis-
ease, a previous acute kidney injury, and the pres-
ence of proteinuria, abnormal urinary sediment or
structural abnormalities of the urinary tract.

Staging of CKD

To stage CKD, we estimate the GFR or eGFR.
These estimates are only approved if the patient is
in steady state (that’s the serum creatinine level
should be stable.

Albuminuria measurement is important in moni-
toring nephron injury (Albuminuria is marker for sys-
temic vascular disease and endothelial dysfunction)
and to check the therapy response of CKD, espe-
cially chronic glomerular diseases. Now the morning
urine collection has been replaced by UACR.

UACR above 17 mg albumin/g creatinine in men
and 25 mg albumin/g creatinine in women serves as
a marker not only for early detection of primary kid-
ney disease, but for systemic micro vascular dis-
ease as well.

A Kidney Failure Risk (KFR) equation has been
devised to predict the risk of progression to stage 5
dialysis-dependent kidney disease.

Stages 1 and 2 CKD are usually asymptomatic,
such CKD can only be diagnosed by laboratory test-
ing, with progression to CKD stages 3 and 4, clinical
and laboratory complications become more promi-
nent.

Description and range

GFR categories (mL/min/1.73m?)

All the organs are affected in this disease, but the
most evident complications include anemia and as-
sociated easy fatigability; decreased appetite with
progressive malnutrition; abnormalities in calcium,
phosphorus, and mineral-regulating hormones, such
as 1,25(0OH)2 D3 (calcitriol), parathyroid hormone
(PTH), and fibroblast growth factor 23 (FGF-23); and
abnormalities in sodium, potassium, water, and acid
base homeostasis. If repeat testing shows declining
GFR, albuminuria, or uncontrolled hypertension, re-
ferral to a nephrologist is appropriate.

If the patient progresses to stage 5 CKD, toxins
will accumulate in the patients and the patient expe-

Albuminuria categories
Description and range

riences a marked disturbance in his daily life activi-
ties, well-being, nutritional status, and water and
electrolyte homeostasis, eventuating in the uremic
syndrome.

Etiologies of CKD

¢ Diabetic nephropathy

¢ Glomerulonephritis

e Hypertension associated CKD

e Autosomal polycystic
disease

e Other cystic and tubulointestinal nephropathy

dominant kidney
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Epidemiology

The population data states that at least 6% of
the adult population in the United States has CKD at
stages 1 and 2. An additional 4.5% of the U.S. pop-
ulation is estimated to have stages 3 and 4 CKD.
The relative contribution of each category varies
among different geographic regions, the most fre-
quent cause of CKD in North America and Europe is
diabetic nephropathy, most often secondary to type
2 diabetes mellitus. Patients with newly diagnosed
CKD often have hypertension. However, it is now
appreciated that such individuals can be considered
in two categories. The first includes patients with a
subclinical primary glomerulopathy, such as focal
segmental or global glomerulosclerosis. The second
includes patients in whom progressive nephroscler-
osis and hypertension is the renal correlate of a sys-
temic vascular disease. Nevertheless, it should be
appreciated that the majority of patients with early
stages of CKD succumb to cardiovascular and cere-
brovascular complications before they progress to
the more advanced stages of CKD.

Uremia and CKD

The pathophysiology of uremic syndrome is di-
vided into three manifestations of dysfunction: (1)
those consequent to the accumulation of toxins that
normally undergo renal excretion; (2) those conse-
quent to the loss of other kidney functions, such as
fluid and electrolyte homeostasis and hormone reg-
ulation; and (3) progressive systemic inflammation
and its vascular and nutritional consequences.

Uremia causes disturbances in every organ sys-
tem. Chronic dialysis can reduce severe manifesta-
tions especially florid. However, even optimal dialy-
sis therapy is not completely effective as renal re-
placement therapy. Renal replacement therapy is
only done when dialysis does not help.

Fluid, electrolyte, and acid base disorders

1) Sodium and water homeostasis

Hyponatremia is not common in CKD patients.
Thiazide diuretics have limited utility in stages 3-5
CKD, such that administration of loop diuretics, like
furosemide, bumetanide, or torsemid. The combina-
tion of loop diuretics with metolazone may be help-
ful. Diuretic resistance with intractable edema and
hypertension in advanced CKD may serve as an in-
dication to initiate dialysis.

In addition to problems with salt and water ex-
cretion, some patients with CKD may instead have
impaired renal conservation of sodium and water.
When an extra renal cause for fluid loss, such as
gastrointestinal (Gl) loss, is present, these patients
may be prone to ECFV depletion because of the in-
ability of the failing kidney to reclaim filtered sodium
adequately. Furthermore, depletion of ECFV, wheth-
er due to Gl losses or overzealous diuretic therapy,
can further compromise kidney function through un-

der perfusion, or a “prerenal” state, leading to acute-
on-chronic kidney failure.

2) Potassium homeostasis

In CKD, the decrease in the GFR does not nec-
essarily mean decrease in potassium, which is pre-
dominantly mediated by aldosterone-dependent
secretion in the distal nephron. Another defense
against potassium retention in these patients is aug-
mented potassium excretion in the Gl tract. Not-
withstanding these two homeostatic responses, hy-
perkalemia may be precipitated in certain settings.
These include increased dietary potassium intake,
hemolysis, hemorrhage, transfusion of stored red
blood cells, and metabolic acidosis.

Certain causes of CKD can be associated with
earlier and more severe disruption of potassium-
secretory mechanisms in the distal nephron, out of
proportion to the decline in GFR. These include
conditions associated with hyporeninemic hypoal-
dosteronism, such as diabetes, and renal diseases
that preferentially affect the distal nephron, such as
obstructive uropathy and sickle cell nephropathy.

Hypokalemia is not common in CKD which is
usually due to decreased dietary potassium intake.

3) Metabolic acidosis

Metabolic acidosis is a common disturbance in
advanced CKD. Hyperkalemia, if present, further
depresses ammonia production. The combination
of hyperkalemia and hyperchloremic metabolic aci-
dosis is often present, even at earlier stages of CKD
(stages 1-3), in patients with diabetic nephropathy
or in those with predominant tubulointerstitial dis-
ease or obstructive uropathy.

Treatment of Fluid, electrolyte, and acid
base disorders

Dietary salt restriction and the use of loop di-
uretics, occasionally in combination with metola-
zone, may be needed to maintain euvolemia. Water
restriction is indicated only if there is a problem with
Hyponatremia.

Hyperkalemia often responds to dietary restric-
tion of potassium, the use of kaliuretic diuretics, and
avoidance of both potassium supplements (includ-
ing occult sources, such as dietary salt substitutes)
and dose reduction or avoidance of potassium-re-
taining medications (especially angiotensin-con-
verting enzyme [ACE] inhibitors or angiotensin re-
ceptor blockers [ARBs]). Kaliuretic diuretics pro-
mote urinary potassium excretion, whereas potassi-
um-binding resins, such as calcium resonium,
sodium polystyrene or patiromer can promote po-
tassium loss through the Gl tract and may reduce
the incidence of hyperkalemia. Intractable hyperka-
lemia is an indication (although uncommon) to con-
sider institution of dialysis in a CKD patient. The re-
nal tubular acidosis and subsequent anion-gap
metabolic acidosis in progressive CKD will respond
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to alkali supplementation, typically with sodium bi-
carbonate. Recent studies suggest that this replace-
ment should be considered when the serum bicar-
bonate concentration falls below 20-23 mmol/L to
avoid the protein catabolic state seen with even
mild degrees of metabolic acidosis and to slow the
progression of CKD.

GASTROINTESTINAL AND NUTRITIONAL
ABNORMALITIES

Uremic fetor, a urine-like odor on the breath, de-
rives from the breakdown of urea to ammonia in sa-
liva and is often associated with an unpleasant me-
tallic taste (dysgeusia). Gastritis, peptic disease,
and mucosal ulcerations at any level of the Gl tract
occur in uremic patients and can lead to abdominal
pain, nausea, vomiting, and Gl bleeding. These pa-
tients are also prone to constipation, which can be
worsened by the administration of calcium and iron
supplements. The retention of uremic toxins also
leads to anorexia, nausea, and vomiting.

Protein restriction may be useful to decrease
nausea and vomiting; however, it may put the pa-
tient at risk for malnutrition and should be carried
out, if possible, in consultation with a registered di-
etitian specializing in the management of CKD pa-
tients. Weight loss and protein-energy malnutrition,
a consequence of low protein and caloric intake, is
common in advanced CKD and is often an indica-
tion for initiation of renal replacement therapy. Met-
abolic acidosis and the activation of inflammatory
cytokines can promote protein catabolism. A num-
ber of indices are useful in nutritional assessment
and include dietary history, including food diary and
subjective global assessment; edema-free body
weight; and measurement of urinary protein nitro-
gen appearance. Dual-energy x-ray absorptiometry
is now widely used to estimate lean body mass ver-
sus fluid weight. Nutritional guidelines for patients
with CKD are summarized in the “Treatment” sec-
tion.

Patients with chronic kidney disease (CKD) fre-
quently experience upper gastrointestinal (Gl) symp-
toms including dysgeusia, anorexia, hiccups, sto-
matitis, nausea, vomiting, and gastro paresis. Con-
stipation and diarrhea represent the main lower Gli
tract symptoms associated with CKD.

High levels of urea in the blood may cause gas-
trointestinal issues such as nausea, poor appetite
(including an inability to consume the necessary
amounts of minerals and vitamins), bad taste in the
mouth, peptic ulcers, gastrointestinal bleeds, diar-
rhea, vomiting and more.

Tests and investigation for CKD

1# LABORATORY INVESTIGATION

Serum and urine protein electrophoresis, look-
ing for multiple myeloma, should be obtained in all

patients >35 years with unexplained CKD, especial-
ly if there is associated anemia and elevated, or
even inappropriately normal, serum calcium con-
centration in the face of renal insufficiency. In the
presence of glomerulonephritis, autoimmune dis-
eases such as lupus and underlying infectious eti-
ologies such as hepatitis B and C and HIV should be
tested. Serial measurements of renal function should
be obtained to determine the pace of renal deterio-
ration and ensure that the disease is truly chronic
rather than acute or subacute and hence potentially
reversible. Serum concentrations of calcium, phos-
phorus, vitamin D, and PTH should be measured to
evaluate metabolic bone disease. Hemoglobin con-
centration, iron, vitamin B12, and folate should also
be evaluated. A 24-h urine collection may be help-
ful, because protein excretion >300 mg may be an
indication for therapy with ACE inhibitors or ARBs.

2# IMAGING STUDIES

The most useful imaging study is a renal ultra-
sound, which can verify the presence of two kid-
neys, determine if they are symmetric, provide an
estimate of kidney size, and rule out renal masses
and evidence of obstruction. Because it takes time
for kidneys to shrink as a result of chronic disease,
the finding of bilaterally small kidneys supports the
diagnosis of CKD of long-standing duration. If the
kidney size is normal, it is possible that the renal
disease is acute or subacute. The exceptions are
diabetic nephropathy (where kidney size is in-
creased at the onset of diabetic nephropathy before
CKD supervenes), amyloidosis, and HIV nephropa-
thy, where kidney size may be normal in the face of
CKD. Polycystic kidney disease that has reached
some degree of renal failure will almost always pres-
ent with enlarged kidneys with multiple cysts (Chap.
309). A discrepancy >1 cm in kidney length sug-
gests either a unilateral developmental abnormality
or disease process or Reno vascular disease with
arterial insufficiency affecting one kidney more than
the other. The diagnosis of Reno vascular disease
can be undertaken with different techniques, includ-
ing Doppler sonography, nuclear medicine studies,
or CT or magnetic resonance imaging (MRI) studies.
If there is a suspicion of reflux nephropathy (recur-
rent childhood urinary tract infection, asymmetric
renal size with scars on the renal poles), a voiding
cystogram may be indicated. However, in most cas-
es, by the time the patient has CKD, the reflux has
resolved, and even if still present, repair does not
improve renal function. Radiographic contrast imag-
ing studies are not particularly helpful in the investi-
gation of CKD. Intravenous or intra-arterial dye
should be avoided where possible in the CKD pa-
tient, especially with diabetic nephropathy, because
of the risk of radiographic contrast dye-induced re-
nal failure. When unavoidable, appropriate precau-
tionary measures include avoidance of hypovolemia
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at the time of contrast exposure, minimization of the
dye load, and choice of radiographic contrast prep-
arations with the least nephrotoxic potential. Addi-
tional measures thought to attenuate contrast-in-
duced worsening of renal function include judicious
administration of sodium bicarbonate-containing
solutions and N-acetyl cysteine.

3# KIDNEY BIOPSY

In the patient with bilaterally small kidneys, renal
biopsy is not advised because (1) it is technically
difficult and has a greater likelihood of causing
bleeding and other adverse consequences, (2) there
is usually so much scarring that the underlying dis-
ease may not be apparent, and (3) the window of
opportunity to render disease-specific therapy has
passed. Other contraindications to renal biopsy in-
clude uncontrolled hypertension, active urinary tract
infection, bleeding diathesis (including ongoing an-
ticoagulation), and severe obesity. Ultrasound-guid-
ed percutaneous biopsy is the favored approach,
but a surgical or laparoscopic approach can be con-
sidered, especially in the patient with a single kidney
where direct visualization and control of bleeding
are crucial. In the CKD patient in whom a kidney bi-
opsy is indicated (e.g., suspicion of a concomitant
or superimposed active process such as interstitial
nephritis or in the face of accelerated loss of GFR),
the bleeding time should be measured, and if in-
creased, desmopressin should be administered im-
mediately prior to the procedure. A brief run of he-
modialysis (without heparin) may also be considered
prior to renal biopsy to normalize the bleeding time.

ESTABLISHING THE DIAGNOSIS AND
ETIOLOGY OF CKD

The most important initial diagnostic step is to
distinguish newly diagnosed CKD from acute or
subacute renal failure, because the latter two condi-
tions may respond to targeted therapy. Previous
measurements of serum creatinine concentration
are particularly helpful in this regard. Normal values
from recent months or even years suggest that the
current extent of renal dysfunction could be more
acute, and hence reversible, than might otherwise
be appreciated. In contrast, elevated serum creati-
nine concentration in the past suggests that the re-
nal disease represents a chronic process. Even if
there is evidence of chronicity, there is the possibil-
ity of a superimposed acute process (e.g., ECFV
depletion, urinary infection or obstruction, or neph-
rotoxin exposure) supervening on the chronic condi-
tion. If the history suggests multiple systemic mani-
festations of recent onset (e.g., fever, polyarthritis,
rash), it should be assumed that renal insufficiency
is part of an acute systemic iliness. Although kidney
biopsy can usually be performed in early CKD (stag-
es 1-3), it is not always indicated. For example, in a
patient with a history of type 1 diabetes mellitus for
15-20 years with retinopathy, nephrotic-range pro-

teinuria, and absence of hematuria, the diagnosis of
diabetic nephropathy is very likely and biopsy is
usually not necessary. However, if there were some
other finding not typical of diabetic nephropathy,
such as hematuria or white blood cell casts, or ab-
sence of diabetic retinopathy, some other disease
may be present and a biopsy may be indicated. In
the absence of a clinical diagnosis, kidney biopsy
may be the only recourse to establish an etiology in
early-stage CKD. However, as noted above, once
the CKD is advanced and the kidneys are small and
scarred, there is little utility and significant risk in at-
tempting to arrive at a specific diagnosis. Genetic
testing is increasingly entering the repertoire of di-
agnostic tests, since the patterns of injury and kid-
ney morphologic abnormalities often reflect over-
lapping causal mechanisms, whose origins can
sometimes be attributed to a genetic predisposition
or cause.

Chronic kidney disease (CKD) can be diagnosed
with blood and urine tests. In many cases, CKD is
only found when a routine blood or urine test you
have for another problem shows that your kidneys
may not be working normally.

Misdiagnosis of ‘CKD’

Of particular concern were the high prevalence
estimates of between 30 and 40% seen in the el-
derly.

Signs and symptoms of CKD

Early in chronic kidney disease, you might have
no signs or symptoms. As chronic kidney disease
progresses to end-stage renal disease, signs and
symptoms might include:

Nausea

Vomiting

Loss of appetite

Fatigue and weakness

Changes in how much you urinate

Chest pain, if fluid builds up around the lining

of the heart

¢ Shortness of breath, if fluid builds up in the
lungs

¢ Swelling of feet and ankles

High blood pressure (hypertension) that’s

difficult to control

Headaches

Difficulty sleeping

Decreased mental sharpness

Muscle twitches and cramps

Persistent itching

Metallic taste

Signs and symptoms of kidney disease are often
nonspecific, meaning they can also be caused by
other ilinesses. Because your kidneys can make up
for lost function, signs and symptoms might not ap-
pear until irreversible damage has occurred.
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Complications of CKD

Potential complications include: Fluid retention,
which could lead to swelling in your arms and legs,
high blood pressure, or fluid in your lungs (pulmo-
nary edema) a sudden rise in potassium levels in
your blood (hyperkalemia), which could impair your
heart’s function and can be life-threatening. Anemia.

Patients with chronic kidney disease (CKD) fre-
quently experience upper gastrointestinal (Gl) symp-
toms including dysgeusia, anorexia, hiccups, sto-
matitis, nausea, vomiting, and gastro paresis. Con-
stipation and diarrhea represent the main lower Gl
tract symptoms associated with CKD.
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PE3IOME

XPOHI4YHA XBOPOBA HUPOK TA YPAXKEHHSA
LLUJTYHKOBO-KULLKOBOIO TPAKTY

MoviceeHko B.O. (YkpaiHa), Anica CpiBactaBa (IHgis1)

HaujoHansbHuii MeguyHuii yHiBepenTeT imeHi O.0. Boromonsus
KwuiB, YkpaiHa

Bcetyn. Pob6oTta npucesdeHa npobnemi yHKLiOHY-
BaHHS LUNYHKOBO-KMLUKOBOIrO TPaKTy 3a paxyHOK Xpo-
HiYHOT Npobnemu HUPOK. [NoYaTKoBE BU3HAHHA XBOPOOU
HUPOK SIK HE3anexHOoi Bif IHWNX 3axXBOPIOBaHb LLUMPOKO
NOSICHIOETLCA KHUMOK Pivappa Bpanta 1827 poky «3BiTu
npo MepguyHi BUNagku», ge LetanbHO onnMcaHi ocobnu-
BOCTIi Ta Hacnigku 3axsopioBaHb HNPOK.

XXH BnnuBae Ha LLUKT wWngxom NOpYyLWEHHSA MiKpPO-
6ioma TOBCTOI KMLWKWU Ta, K HAcigoK, CynpOBOAXKYOHNX
MOro pe4voBUH, 3 AKMX BigOyBaeTbCs BTpaTta LiNiCHOCTI
KMLLKOBOro 6ap’epy Ta NocuneHe YTBOPEHHS YPEMiYHNX
TOKCWHIB, WO NPWU3BOAMTbL OO MOPYLUEHHS HOPManbHOI
po6otn LLKT.

Merta. BuBunTtn NpuydmHM Ta 0CcOBAMBOCTI KNIHIYHNX
NPOSBIB XPOHIYHOI XBOPOOW HMPOK, O BMANBAOTb Ha
LLUKT.

Marepiann Ta metogu. Ornag cy4acHux Ta 3apyoix-
HUX NiTepaTypHUX OXepen; MeToaum — onuc, aHanis, pe-
depyBaHHs.

PesynbraTtu i o6roeopeHHs1. XXH € nowmpeHnm siBu-
wem y CLUA, a y gopocnux ctapwe 30 pokiB NpU4MHOI0
Uboro € fgiabeT, Wo NpU3BOANTbL 0O 32XBOPHOBAHHSA HUPOK.
O6uaea: uykpoBuid giabet 1 i 2 Tuny, ane TakoX cepuesi
3axXBOPIOBAHHA Ta OXUPIHHSA, MOXYTb CMPUATU MOLUKO-
O)KEHHIO, IKe CMNPUYUHSAE BiAMOBY HUPOK. LOChigXXeHHS
nokasytoTb, wo reHn GPX1, GSTO1, GSTO2, UMOD i
MGP nog’sa3ani 3 XXH. MNatodizionoris XXH mae Benukui
BHECOK Y nopyLueHHs po6otu LLIKT.

BucHoBKK. 3B’A30K MK nopyLleHHAM po6otu LLIKT
i MaTtonorield HUPOK MOXXHa MOSACHMTU naTodisdionorieto
XXH Ta ii Hacnigkamun, wo snnueatoTb Ha LLIKT.

Knro4oBi cnoBa: xpoHidHa xBopoba HMPOK, naTtodi-
3iof0riq, ypemis.
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