
ISSN:1947-2536

BG Pulse Journal USA

615

http://www.bgpulseusa.com/index.php/bg

Vol. 2 No. 5 (2026)

“PATHOPHYSIOLOGICAL SYNDROMESAND CRITICALCOMPLICATIONS OF
COEXISTING DIABETIC NEPHROPATHYANDACUTE HEMORRHAGE”

Kurbonov Khayitjon Shavkat o`g`li
Asia International University

Bukhara,Uzbekistan
hayitjonshavkatovich@gmail.com

https://doi.org/10.5281/zenodo.20268842

Abstract
Diabetic nephropathy (DN), or diabetic kidney disease (DKD), remains the leading cause of

end-stage renal disease (ESRD) globally, characterized by progressive glomerular and
tubulointerstitial deterioration. When acute hemorrhage occurs on this compromised premorbid
background, it triggers an abrupt, severe disruption of systemic and renal hemodynamics. This
paper reviews the synergistic complications that arise when diabetic nephropathy and acute blood
loss coexist. We analyze the failure of renal autoregulation, the acceleration of acute-on-chronic
kidney injury (AKI-on-CKD), the exacerbation of the cardiorenal anemia syndrome (CRAS), and
the profound bone marrow hematopoietic dysfunction driven by hypercatecholaminemia and
hepcidin-mediated iron restriction. Furthermore, we outline clinical phenotypes (gastrointestinal,
intracerebral, and retinal hemorrhages), evidence-based emergency resuscitation protocols, and
critical medication stewardship guidelines to optimize survival outcomes in this high-risk patient
population.
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Structural Vulnerability: The Diabetic Renal Microenvironment as a Fragile Pre-morbid
BaselineDiabetic nephropathy is initiated and sustained by chronic metabolic and hemodynamic
derangements. Hyperglycemia stimulates abnormal intracellular signaling pathways, driving the
accumulation of advanced glycation end-products (AGEs), lipotoxicity, and chronic microvascular
rarefaction. The hallmark structural features of DKD include:Glomerular hypertrophy and
thickening of the glomerular basement membrane (GBM).Mesangial matrix expansion driven by
barotrauma-induced inflammatory cytokine and free radical secretion.Effacement of podocyte foot
processes and loss of filtration barrier integrity, leading to progressive
albuminuria.Tubulointerstitial injury and interstitial fibrosis, which often precede or run parallel to
glomerular damage.As these structural changes progress, the kidneys lose their functional reserve,
categorized by estimated glomerular filtration rate (eGFR) stages:

Stage
eGFR (mL/min/1.73

m²) Clinical Description
Stage I ≥90 Kidney damage with normal or elevated GFR
Stage II 60–89 Mild reduction in kidney function

Stage III 30–59
Moderate reduction in GFR (subdivided into IIIa

and IIIb)
Stage IV 15–29 Severe reduction in GFR
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Stage V <15 Kidney failure / End-stage renal disease (ESRD)
In advanced stages (Stages IV and V), over 70% to 85% of nephron function is lost, leaving

the patient with virtually no capacity to compensate for sudden hypovolemic insults. Hemodynamic
Collapse: The Intersection of Hypovolemia and Impaired Renal Autoregulation. Under normal
physiological conditions, renal autoregulation maintains stable renal blood flow (RBF) and GFR
despite systemic mean arterial pressure (MAP) fluctuations. This is achieved via the myogenic
response and tubuloglomerular feedback. However, in patients with diabetes, chronic hypertension,
and preexisting kidney disease, the lower limit of renal autoregulation is shifted rightward to higher
pressure thresholds. Hyperglycemia-induced endothelial dysfunction impairs the afferent
arteriole’s ability to vaso-modulate effectively, keeping it in a state of abnormal vasodilation and
exposing the delicate glomerulus to systemic pressure fluctuations. When acute blood loss induces
systemic hypotension:

1. Perfusion Pressure Drop: Renal perfusion pressure drops below the elevated
autoregulatory threshold, leading to immediate renal ischemia and tissue hypoxia.

2. Afferent/Efferent Mismatch: The damaged afferent arterioles cannot adequately
dilate further to compensate for hypovolemia, while systemic sympathetic activation causes
profound renal vasoconstriction.

3. Acute Tubular Necrosis (ATN): Persistent ischemia causes severe oxygen
deprivation in the highly metabolic renal tubules, inducing cell death and ATN.

This cascade precipitates Acute Kidney Injury (AKI) on preexisting Chronic Kidney Disease
(CKD). An episode of AKI in a patient with preexisting diabetic renal compromise accelerates the
progression of permanent fibrosis, making the risk of progressing to ESRD 40 times higher than in
patients without these comorbidities. Furthermore, chronic episodic or orthostatic hypotension in
older diabetic adults severely accelerates this GFR decline.

Bone Marrow Dysregulation: Reprogrammed Hematopoiesis and Erythropoietic Resistance.
The bone marrow (BM) response to acute hemorrhage is profoundly defective in patients with
diabetic nephropathy, operating on several cellular and endocrine levels.

1. Diabetic Myeloid Reprogramming. Type 2 diabetes chronically remodels the hematopoietic
stem/progenitor cell (HSPC) niche, reducing overall marrow cellularity and biasing lineage output
toward inflammation. Post-injury, diabetic BM exhibits impaired differentiation and maturation of
erythroid progenitor cells, instead displaying a maladaptive overactivation toward proinflammatory
monocytes and neutrophils (emergency myelopoiesis). This shift sustains systemic inflammation,
limits tissue repair, and hinders recovery.

2. Adrenergic-Induced Suppression. Severe hemorrhagic shock triggers a prolonged
hypercatecholamine state. Chronically elevated norepinephrine levels exert a direct dose-dependent
inhibitory effect on erythroid progenitor cell growth in the bone marrow. It also promotes the
premature mobilization and egress of HSPCs from their BM niches into the peripheral blood,
permanently depleting the marrow's regenerative capacity and sustaining post-injury anemia.

3. Hepcidin-Mediated Functional Iron Deficiency. Diabetic nephropathy is characterized by
chronic low-grade inflammation. Inflammatory cytokines, particularly Interleukin-6 (IL-6),
potently stimulate the hepatic transcription of hepcidin, the master regulator of iron homeostasis.

IL-6⟶Hepcidin Synthesis⟶Ferroportin Degradation⟶Iron Sequestration
Hepcidin binds to and degrades ferroportin, the cellular iron exporter found on duodenal

enterocytes, macrophages, and hepatocytes. This blocks dietary iron absorption and prevents the
recycling of iron from senescent erythrocytes. Consequently, patients develop a "functional iron
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deficiency"—where iron stores are sequestered and unavailable for hemoglobin synthesis despite
normal or elevated ferritin levels.

4. Uremic Toxin-Induced Eryptosis. Impaired renal clearance in diabetic nephropathy leads to
the systemic accumulation of protein-bound uremic toxins, such as Indoxyl Sulfate (IS) and
Indole-3-Acetic Acid (IAA). These toxins accelerate eryptosis (programmed red blood cell death)
by triggering the entry of extracellular Ca2+ into erythrocytes. This induces cell membrane
scrambling, phosphatidylserine (PS) externalization, and the release of prothrombotic red blood
cell-derived microparticles, which accelerate coagulation, obstruct the microcirculation, and further
shorten red blood cell lifespan.

Clinical Phenotypes of Coexisting Hemorrhage and Nephropathy
1. Gastrointestinal Bleeding (GIB).CKD and DN patients exhibit a high baseline risk for upper

GIB. This susceptibility is driven by uremic platelet dysfunction (impaired adhesion and
aggregation), altered platelet clotting factors, and increased capillary fragility. Clinical trials show
that while conservative management using haemostatic agents, antacids, and acid suppression
(Proton Pump Inhibitors in 73.3% or H2-blockers in 26.7% of cases) is highly successful in
achieving primary hemostasis, the subsequent recovery from blood loss is severely delayed due to
erythropoietic suppression.

2. Intracerebral Hemorrhage (ICH).Spontaneous ICH is a catastrophic event in patients with
renal compromise. Meta-regression shows that CKD patients presenting with ICH are older, have
higher rates of diabetes (40.2% vs. 26.8%), and are twice as likely to have used anticoagulants.

 Mortality: 30-day mortality rises with CKD severity, reaching 38.7% in severe
CKD and 32.7% in ESRD. By 1 year, mortality climbs to 85.0% for severe CKD and 80.3%
for ESRD, compared to just 28.2% in patients with intact renal function.

 Hematoma Expansion: Preexisting renal dysfunction doubles the risk of
hyperacute hematoma expansion (OR 2.01).

 Management Challenges: Lowering blood pressure intensively is harmful; blood
pressure must be reduced gradually to avoid compromising cerebral perfusion. Standard
anti-edema measures can worsen electrolyte and acid-base disturbances. Hemodialysis can
exacerbate cerebral edema due to rapid osmotic shifts; continuous hemofiltration or
delaying hemodialysis until brain edema subsides is recommended.

3. Retinal Hemorrhage. Diabetic retinopathy progress parallel to nephropathy. Severe systemic
hypertension or acute fluctuations during hemorrhagic shock can precipitate vitreous hemorrhage or
proliferative diabetic retinopathy (PDR). For hemodialysis patients with active or recent retinal
hemorrhage, systemic heparin anticoagulation during dialysis must be completely avoided to
prevent blinding complications. Instead, heparin-free hemodialysis, regional citrate anticoagulation,
or peritoneal dialysis protocols should be utilized.

Acute Management and Fluid Resuscitation Algorithms
Resuscitating a diabetic patient with acute blood loss requires balancing intravascular volume

restoration against the high risk of fluid overload, pulmonary edema, and metabolic derangements.
1. Volume Status and Fluid Selection

 Venous Access: Secure at least two large-bore peripheral catheters (minimum 18-
gauge) immediately.

 Crystalloids vs. Colloids: Isotonic crystalloids (e.g., Lactated Ringer's or Normal
Saline) are preferred; colloids are not recommended.

 Acidosis Caveat: Resuscitation with massive volumes of Normal Saline (0.9%
NaCl) carries a substantial risk of inducing hyperchloremic metabolic acidosis. In patients

http://www.bgpulseusa.com/index.php/bg


ISSN:1947-2536

BG Pulse Journal USA

618

http://www.bgpulseusa.com/index.php/bg

Vol. 2 No. 5 (2026)

with baseline uremic acidosis, balanced crystalloids (Lactated Ringer's or Plasmalyte) are
preferred.

 Permissive Hypotension: For uncontrolled active hemorrhage, implement
restrictive fluid resuscitation with permissive hypotension, maintaining systolic blood
pressure at 80–90 mm Hg to limit ongoing blood loss.

 Avoid DKA Resuscitation Pitfalls: In patients presenting with concurrent diabetic
ketoacidosis (DKA) without hypotensive shock, do not administer rapid fluid boluses, as
this can exacerbate cerebral and pulmonary edema.

Conclusion. The coexistence of diabetic nephropathy and acute blood loss represents a
clinical emergency where chronic microvascular and metabolic damage amplifies the impact of
acute hypovolemic stress. The rightward shift in renal autoregulation makes the kidney uniquely
sensitive to even minor blood pressure drops, driving a high incidence of AKI-on-CKD. The
resulting cardiorenal collapse is further aggravated by bone marrow reprogramming, adrenergic
suppression, and inflammatory hepcidin-driven functional iron deficiency. Success in managing
these patients depends on early risk stratification, restrictive fluid and transfusion strategies,
immediate discontinuation of nephrotoxic medications, and the future integration of novel
therapeutics like HIF-PHIs to restore homeostasis and improve survival.
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