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ABSTRACT
	Background: Reports of morbidity and mortality from surgical sepsis-induced acute kidney injury (AKI) in women are scarce.  
Aims: Determine the incidence, clinical course, management, and outcome of sepsis-induced AKI in women undergoing pelvic and abdominal surgery.
Study design: Observational, longitudinal, retrospective, descriptive, and analytical study.
Place and Duration of Study: Intensive Care Unit (ICU) of the High Specialty Medical Unit, Gynecology and Obstetrics Hospital No. 3 of National Medical Center “La Raza” belonging to the Mexican Institute of Social Security, Mexico City between January 1, 2023, to December 31, 2024. 
Methodology: A retrospective cohort of 31 women with surgical sepsis admitted to the ICU was studied. The records were consulted to obtain general data and clinical characteristics of sepsis. The frequency of AKI was determined at three times: admission, stay in ICU and at discharge. It was not possible to determine serum creatinine values or uresis ml/K/hour before admission to the ICU. Therefore, a serum creatinine concentration ≥1.1 mg/dL at ICU admission was considered representative of AKI (baseline data). To define AKI during the stay and discharge from the ICU, the criteria and classification of the Clinical Practice Guideline for AKI issued by Kidney Disease Improving Global Guidelines (KDIGO) in 2012 were considered. The incidence, clinical course, management, and outcome of surgical sepsis-induced AKI (hemodialysis, mortality) were studied. 
Results: Age 48.22±15.14 years. Sepsis associated with cancer surgery 48.39% (n=15), internal genital organ surgery 29.03% (n=9) and surgery during pregnancy or postpartum 22.58% (n=7). Infectious focus: internal genital organs 87.10% (n=27), large intestine 9.68% (n=3) and lungs 3.22% (n=1). Positive cultures 48.39% (n=15) with predominance of E. coli. 
Incidence of AKI in the ICU: admission 51.61% (n=16, creatinine 1.35±1.65 mg/dL), ICU stay 35.48% (n=11, creatinine 2.32±2.27 mg/dL) and discharge of ICU 25.80% (n=8, creatinine 1.8±0.57 mg/dL). Hemodialysis was performed in 31.25% (n=5/16). Stay in the ICU: without AKI 4.69±2.20 days and with AKI 7.75±1.34 days (P=.016). Mortality was 9.68% (n=3). 
Conclusion: The incidence of surgical sepsis-induced AKI was found to be very high. The main characteristic was the recovery of renal function, but the complication did not resolve in all cases. A considerable percentage of patients required hemodialysis after discharge from the ICU. AKI increased the length of stay in the ICU, but not overall mortality.
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1. INTRODUCTION
Patients undergoing surgery are at greater risk of developing infections that increase their morbidity and mortality in the hospital and outside of it. In most cases, the microorganisms that complicate the wounds are contained locally with the formation of abscesses. The signs of systemic inflammation occur as a nonspecific mechanism that responds to the invasion of germs and their toxic products that are incorporated into the bloodstream circulatory producing microvascular alterations and in the tissues of local and distant organs (Yamamoto, 2025).
In more severe patients or those with risk factors (diabetes mellitus, chronic kidney disease, heart failure, chronic liver disease, obesity, malnutrition, cancer, lupus) the systemic infection can progress to other more aggressive clinical forms such as severe sepsis, septic shock, refractory septic shock and death from cardiovascular, metabolic, and immunological deterioration (White, 2023). Septic patients present multi-organ dysfunction or failure that includes the lungs, heart, kidneys, liver, brain, gastrointestinal tract, hematological system, and the coagulation cascade whose sequence could not be predicted. (Seymour, 2025) (Marshall, 2021).
Sepsis-associated kidney dysfunction is the most common cause of acute kidney injury (AKI) in the hospital and intensive care unit (ICU) (Zarbock, 2024). It is estimated that approximately half of AKI cases that occur in the ICU are due to sepsis and that, in turn, around 60% of septic patients have AKI (Xu, 2025). Approximately 5–10% of patients with established AKI require renal replacement therapy during their ICU admission (Valdenebro, 2021).

The pathophysiology of sepsis-induced AKI is more complex and less understood than AKI due to other causes (Kuwabara, 2022). It is treated of a complication that can be prevented. Its detection from the earliest stages of sepsis is possible with the help of various types of biomarkers (Balkrishna, 2023). These options constitute a particularly important advantage for groups of patients at high risk because they allow the identification of factors susceptible to modification and the implementation of immediate therapeutic measures (Wang, 2018). The prescription of antibiotics, the non-use of nephrotoxic drugs, the rational regulation of the supply of parenteral fluids, the administration of vasoactive amines, hemotransfusion, mechanical ventilation and the need for renal replacement therapy (hemodialysis) aim to reduce the impact of the severity of AKI and sepsis, that is, the morbidity and mortality of the patients (Wang, 2023).

Although basic research and clinical studies have provided valuable information for the diagnosis and management of sepsis-induced AKI, research continues to report a high incidence, prolonged hospital and ICU stay, short-term complications, chronic sequelae, and unacceptably higher mortality rates than patients with AKI without sepsis (Peerapornratana, 2019).

Most reports include patients of both genders, admitted to a general ICU and with sepsis from all causes using different criteria to define AKI (Rodrigo, 2016). Therefore, the results and conclusions cannot be generalized because select groups of male or female patients have very particular risk factors related to their gender. The intention of the present investigation was to study sepsis-induced AKI in a cohort of patients undergoing pelvic and abdominal surgery admitted to the ICU of a highly specialized Gynecology and Obstetrics Hospital in Mexico City with the premise that the results should not necessarily be like those of other series. 
2. OBJECTIVE

To determine the incidence, clinical course, management, and outcome of sepsis-induced AKI in women undergoing pelvic and abdominal surgery.
3. methodOLOGY
An observational, longitudinal, retrospective, descriptive and analytical study was carried out on patients admitted to the ICU of the High Specialty Medical Unit, Gynecology and Obstetrics Hospital No. 3 of National Medical Center “La Raza” belonging to the Mexican Institute of Social Security, Mexico City between January 1, 2023, to December 31, 2024. 

All patients with sepsis of any age, parity, weeks of pregnancy or postpartum - if applicable - with all types of morbidities and starting points of sepsis, with pelvic and abdominal surgical interventions at the host hospital and who due to their serious condition those requiring intensive care were included. Patients whose records were considered incomplete were excluded. There were no cases of elimination.

A cohort was formed with 31 patients who met the selection criteria. In all patients, a first scheduled surgical intervention was performed at the same headquarters hospital and then they were admitted to the ICU where their highly specialized medical management was continued. The necessary reinterventions were also carried out in the same hospital, the patients were then re-admitted to the ICU. The investigation began when the patients were admitted to the ICU for the first time and ended when they were discharged from it.

The clinical records were consulted to document their age, morbidities, weeks of gestation or days of postpartum - if applicable -, starting point of sepsis (organ of origin), hemodynamic data, clinical laboratory studies, bacteriological reports and antibiograms, antibiotic prescriptions, initial surgery, reinterventions, transfusion requirements, highly specialized therapeutic measures, length of stay in the ICU, mortality, and its causes. The diagnoses of sepsis and septic shock were established considering the criteria recommended by the group of authors of the Sepsis-3 document published in 2016 (Singer, 2016). 
For the purposes of the investigation, the incidence of AKI was determined at three times: admission to the ICU, during their stay in the ICU, and when the patients were discharged from the ICU. It was not possible to determine serum creatinine values or hourly urine output per kilogram of body weight before admission to the ICU. Therefore, a serum creatinine concentration ≥1.1 mg/dL at ICU admission was considered representative of AKI (baseline data). To define AKI during the stay and discharge from the ICU, the criteria (serum creatinine concentration and hourly urine output per kilogram of body weight) and classification proposed by the group of authors of the Clinical Practice Guideline for AKI issued by Kidney Disease Improving Global Guidelines (KDIGO) in 2012 were considered (Stage 1: Serum creatinine increased 1.5–1.9 times baseline or increase >26.4 umol/L (0.3mg/dL) or urinary output <0.5 ml/K/h during a 6 hour block. Stage 2: Serum creatinine increased 2.0–2.9 times baseline or urinary output <0.5ml/K/h for two 6-hour blocks. Stage 3: Serum creatinine increased >3 times baseline or increased to >353 umol/L (4mg/dL) or initiation of renal replacement therapy or urinary output <0.3ml/K/h during more than 24 hours or anuria for more than 12 hours) (KDIGO, 2012). Likewise, the evolution and outcome of AKI was documented (recovery without hemodialysis, recovery with hemodialysis, need to continue hemodialysis after stay in the ICU, mortality).
3.1 Statistical analysis

The data were analyzed with descriptive statistical measures (mean, median, standard deviation, range) The Kolmogorov-Smirnov test was used and it was found that the data distribution was not normal, so the quantitative data were analyzed using the Mann-Whitney U test. The chi-square test was used to analyze qualitative variables, P value <.05 was considered significant. The data were processed using Excel 2016 for Windows® and the statistical program SPSS® version 22.
4. results
4.1 General data

Three groups of patients were found according to their clinical disorders: patients with cancer surgery 48.39% (n=15), patients with surgery for disorders of the internal genital organs 29.03% (n=9) and women with sepsis related to surgery during pregnancy or the puerperium 22.58% (n=7). 

The general mean age was 48.22±15.14 years (range 17 to 81) with four elderly patients ≥65 years (12.90%) in the cancer group. The general data is shown in Table 1.  
	Table 1. General data

	Parameters
	Results

	Clinical conditions % (n) 

           Cancer patients

           Disorders of the internal genital organs

           Pregnant or postpartum patients % (n)

                with pregnancy

                gestational weeks mean±sd

                postpartum by cesarean section
	48.39 (15)

29.03 (9)

22.58 (7)

(4)

24.25±12.84

(3)

	Age years mean±sd

            All patients

            Cancer patients 
            Disorders of the internal genital organs

            Pregnant or postpartum patients
	48.22±15.14

53.13±10.20

53.55±17.40

30.85±6.74

	Antibiotic agents % (n)

                 One

                 Two

                 Three

                 Four

                 Six
	3.22 (1)

29.03 (9)

45.16 (14)

19.35 (6)

3.22 (1)

	Surgeries % (n)

              Initial intervention

              Reinterventions

                  One

                  Two

                  Three
	100 (31)

70.96 (22)
32.25 (10)

29.03 (9)

9.68 (3)

	Transfusion requirements % (n)

               Fresh frozen plasma

               Erythrocyte concentrates

               Platelet concentrates
	87.08 (27)

70.96 (22)

9.67 (3)

	ICU stay (all patients) days mean±sd
	6.27±1.04

	Mortality (all patients) % (n)
	9.68 (3) 

	ICU = Intensive Care Unit


Morbidities were found in 67.74% (n=21/31), the most frequent were diabetes mellitus type 2, chronic hypertension, obesity and dyslipidemia in the group of patients with cancer and in patients with disorders of the internal genital organs, but not in patients who are pregnant or in the postpartum period (Table 2).
	Table 2. Morbidities in 21/31 patients with sepsis

	Cancer patients n = 10/15

	DM type 2
	2 cases

	Chronic hypertension
	2 cases

	Obesity (BMI ≥ 30)
	2 cases

	DM type 2 + Chronic hypertension + Hyperlipidemia 
	1 case

	DM type 2 + Chronic hypertension 
	1 case

	DM type 2 + Hyperlipidemia
	1 case

	Epilepsy
	1 case

	Patients with disorders of the internal genital organs n = 7/9

	Chronic hypertension
	2 cases

	Obesity (BMI ≥ 30)
	2 cases

	Chronic hypertension + Hyperlipidemia
	1 case

	Chronic hypertension + DM type 2 + Hyperlipidemia
	1 case

	DM type 2
	1 case

	Hyperlipidemia
	1 case

	Chronic kidney disease without dialysis
	1 case

	Patients with pregnancy or postpartum n = 4/7

	Obesity (BMI ≥ 30)
	2 cases

	Thrombocytopenia of pregnancy 
	1 case

	Primary hypothyroidism
	1 case

	DM = Diabetes Mellitus, BMI = Body Mass Index


4.2 Sepsis

Sepsis was originated from surgery of the internal genital organs 87.10% (n=27), large intestine 9.68% (n=3) and lungs due to nosocomial pneumonia 3.22% (n=1) (Table 3). As can be seen, in the group of patients with cancer surgery (n=15), ovarian cancer predominated followed by cervical-uterine carcinoma, endometrial adenocarcinoma and colon adenocarcinoma. In the group of patients with surgery of the internal genital organs (n=9), pelvic and abdominal sepsis also predominated. A case of toxic colon due to Clostridium sp. isolated in cultures and one case of pulmonary origin due to nosocomial pneumonia were documented. In the group of patients with pregnancy or the postpartum period (n=7), sepsis originated from post-cesarean chorioamnioitis, post-cesarean abscesses, post-laparoscopic surgery abscesses, and acute appendicitis during pregnancy were documented.
	Table 3. Origin of sepsis

	Cancer patients n=15

	Ovarian cancer
	7 cases

	Cervical-uterine carcinoma
	4 cases

	Endometrial adenocarcinoma
	3 cases

	Colon adenocarcinoma 
	1 case

	Patients with disorders of the internal genital organs n=9

	Intestinal perforation after hysterectomy due to myomatosis
	2 cases

	Tubo-ovarian abscess after hysterectomy and BSO
	1 case

	Post-hysterectomy and LSO abscess
	1 case

	Post hysterectomy abscess 
	1 case

	Abscess after diagnostic laparoscopic surgery due to ovarian stimulation
	1 case

	Pelvic abscess of unknown cause 
	1 case

	Nosocomial pneumonia after ExLap diagnosis
	1 case

	Toxic colon due to Clostridium sp after ExLap due to benign ovarian tumor
	1 case

	Patients with pregnancy or postpartum n=7

	Chorioamnioitis after cesarean section 
	3 cases

	Post-cesarean abscess  
	2 cases

	Post-laparoscopic surgery abscess due to ectopic pregnancy
	1 case

	Appendicitis during pregnancy 
	1 case

	BSO = Bilateral salpingo-oophorectomy, LSO = Left salpingo-oophorectomy, ExLap = Exploratory Laparatomy


In the 31 cases of the cohort, samples were taken for culture and antibiogram of the fluids and tissues involved. The most frequent bacteriological report was negative growth in 51.61% (n=16) and germs isolation in 48.39% (n=15) with a predominance of E. coli. No fungi or mixed bacterial flora were reported (Fig. 1).
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	Fig. 1. Bacteriological reports from 31 patients with sepsis


4.3 Hemodynamic and clinical laboratory data

Table 4 show the means of the main hemodynamic and clinical laboratory parameters in all patients (n=31). As can be seen, systolic and diastolic blood pressure and central venous pressure remained stable, heart and respiratory rates tended to decrease, hemoglobin and hematocrit values ​​remained stable, leukocyte count trend was downward, and the platelet count remained unchanged. From the beginning, the patients showed mild to moderate hyperglycemia until their discharge from the ICU.  Urea and creatinine had their maximum blood concentration during the ICU stay and not at admission or at the end of it. Uric acid was decreased. Total proteins and serum albumin concentrations were unchanged, prolonged prothrombin time was satisfactorily corrected and the fibrinogen value increased in the final measurement. 
	Table 4. Hemodynamic and clinical laboratory data in all patients (n=31) 

	Parameters
	Intensive Care Unit measurements

	
	Admission
	Stay
	Discharge

	Blood pressure mmHg         

       systolic

       diastolic
	103.38±22.33

64.03±12.31
	106.08±17.95

63.62±9.38
	106.96±18.46

67.41±10.18

	Central Venous Pressure / cm water
	6.22±1.52
	6.58±1.13
	6.70±1.44

	Heart rate / min
	104±17
	94±12
	89±14

	Respiratory rate / min
	19±2
	17±2
	18±2

	Temperature ⁰C
	36±1
	36.5±0.69
	36.44±0.54

	Uresis ml/K/hour
	0.61±0.64
	0.83±0.55
	0.89±0.58

	Hemoglobin g/dL
	9.69±1.68 
	9.91±1.74 
	9.77±1.26

	Leukocytes / mm3
	14,294±3,204
	12,349±10,873
	6,805±9,139 

	Platelets /µL 
	283,967±161,888
	285,136±177,511
	249,970±198,791

	Glucose mg/dL 
	136.19±75.11 
	123±40
	131.07±54.02

	Urea mg/dL 
	51.72±36.57
	61.14±40.62
	46.91±43.78 

	Creatinine mg/dL
	1.35±1.65
	1.36±1.83 
	1.01±0.98

	Uric acid mg/dL
	4.40±2.87
	4.17±2.57
	3.99±2.94

	Total proteins g/dL
	4.03±1
	4.27±0.77
	3.99±2.94

	Albumin g/dL
	2.14±0.94
	2.60±0.57
	2.60±0.35

	Fibrinogen mg/dL
	553.61±191.04
	560.56±193.64
	722±911

	Prothrombin time seconds
	20.24±8.56
	17.73±3.09
	16.55±3.32


4.4 Highly specialized therapeutic measures 

Regarding highly specialized therapeutic measures, it was found that in 80.65% (n=25) orotracheal intubation was required to carry out mechanical ventilation. Infusion of vasoactive amines (norepinephrine) was used in 74.19% (n=23) and parenteral hydrocortisone for clinical suspicion of acute adrenal insufficiency in 83.87% (n=26).

4.5 AKI
The incidence of AKI from ICU admission was 51.61% (n=16, mean serum creatinine 2.12±0.02 mg/dL, range 1.2 to 9.4). During the stay in the ICU AKI was reduced to 35.48% (n=11, Stage 1 n=3, Stage 2 n=3, Stage 3 n=5; mean serum creatinine 1.85±0.17 mg/dL, range 1 to 9) and from the time of discharge from the ICU it decreased to 25.80% (n=8, Stage 1 n=1, Stage 2 n=2, Stage 3 n=5; mean serum creatinine 1.45±0.19 mg/dL, range 1.1 to 2.8) (Fig. 2).
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	Fig. 2. Trends in the incidence of acute kidney injury in the Intensive Care Unit (ICU)


In all cases, AKI was identified upon admission; there were no new cases or relapses of known cases during the stay and discharge from the ICU. Mean serum creatinine concentrations are shown in Fig. 3. Uresis remained in the range of 0.61 to 0.89 ml/K/hour, no cases with anuria were recorded (Table 4).
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	Fig. 3. Trends in the mean of serum creatinine concentration of 31 patients without and with acute kidney injury (AKI)

	ICU = Intensive Care Unit


4.6 Hemodialysis

Hemodialysis was carried out in five patients, which represented 16.13% of the cohort of 31 patients studied, and 31.25% of the group of 16 patients with AKI when they were admitted to the ICU. The mean age of the patients undergoing hemodialysis was 46.6±13.81 years (range 26 to 62) and the average length of stay in the ICU was 5.61±1.08 days (range 1.91 to 10). Three patients had cancer (colon, cervico-uterine, endometrium) and two patients had disorders of the internal genital organs (pelvi-abdominal abscess, toxic colon due to Clostridium sp.). 

The serum creatinine concentration of women with hemodialysis was as follows: admission to the ICU 3.32±3.34 mg/dL (range 0.9 to 9.4), during their stay in the ICU 3.32±3.22 mg/dL (range 1.2 to 9) and discharge from the ICU 2.68±1.29 mg/dL (range 1.3 to 4.7). 

4.7 ICU stay

The mean length of stay in the ICU for the 31 patients studied was 6.27±1.04 days (range 0.41 to 25), group of cancer patients 6.49±4.99 days, group of patients with disorders of the internal genital organs 5.11±4.83 days and pregnant or postpartum patients 7.28±4.99 days. The group of patients with AKI had the longest stay in the ICU than the patients who did not have it (P=.016) (Fig. 4). 
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	Fig. 4. Comparison of the stay in the Intensive Care Unit (ICU)

AKI = Acute Kidney Injury


4.8 Mortality

The overall mortality rate was 9.68% (n=3), the death cases corresponded exclusively to patients with cancer, two cases with AKI without hemodialysis and one case with AKI on hemodialysis (sepsis of abdominal origin due to a perforated colon adenocarcinoma complicated by multiple organ failure with AKI) (Table 5).
	Table 5. Mortality
	

	All patients % (n)

Cancer patients % (n)

            AKI without hemodialysis

            AKI on hemodialysis

Disorders of the internal genital organs

Pregnant or postpartum patients
	9.68 (3)

9.68 (3)

(2)

(1)

(0)

(0)

	AKI = Acute Kidney Injury
	


5. DISCUSSION
International organizations and expert groups have periodically issued their recommendations regarding the diagnosis and management of sepsis-induced AKI with the aim that a greater number of patients have the benefit of the applications of evidence-based medicine (KDIGO, 2012) (Singer, 2016). However, this intention cannot be achieved in all cases because the characteristics of the patients (gender, age, morbidities, origin of sepsis, resources to perform surgical interventions, availability of drugs, invasive processes and not invasive procedures, high technology, experience of the medical team) are different. 
The new 2024 proposal is to consider the diversity of the epidemiological, clinical, and therapeutic characteristics of patients and direct research with clinical trials particularly applied to the most vulnerable groups, but susceptible to receiving benefits immediately (Legrand, 2024). In this current context, a retrospective cohort of 31 patients with surgical sepsis-induced AKI treated in the ICU of a high specialty hospital in Mexico City that cares for women exclusively was studied. 

Patients with cancer surgery (n=15), surgery for disorders of the internal genital organs (n=9) and surgery for infectious complications during pregnancy or postpartum (n=7) were identified with only four elderly patients ≥65 years (12.90%) in the cancer group. 

It was found that the most frequent morbidities were the diseases that make up the metabolic syndrome (diabetes mellitus type 2, chronic hypertension, obesity, hyperlipidemia) (Table 2). Each of them or together have been reported as independent risk factors for the development of sepsis-induced AKI (Fan, 2021) (Ahn, 2024).

The morbidity data have greater relevance since 48.39% of the patients had gynecological and large intestine cancer (Table 3). The combination (sepsis and cancer) has also been reported as a clinical situation with clear adverse effects on sepsis-induced AKI (Liu, 2020). In the studied cohort, other risk factors for sepsis-induced AKI reported in the literature were also detected (septic shock, infection with an abdominal starting point, vasoactive drugs, mechanical ventilation, positive cultures for gram negative Enterobacteriaceae, surgical reinterventions) (Liu, 2020).

As in other investigations, it was found that gram-negative bacteria such as E. coli were the main germs responsible for sepsis (Pais, 2024). However, microbes from the skin microflora such as S. aureus and S. epidermidis were also identified (Fig. 1). Therefore, the participation of nosocomial infections in the genesis of surgical sepsis cannot be ruled out.

The recommendation of international organizations and expert groups is to implement antibiotic therapy in the first hour of contact with the patient, initially using broad-spectrum agents with less impact on kidney function and then escalating them based on bacteriological reports and antibiograms (KDIGO, 2012) (Singer, 2016) (Peerapornratana, 2019) (Wang, 2023) (Zarbock, 2024). In the studied cohort there was no delay in the time of administration of the first dose of antibiotics as recommended by the specialized literature (KDIGO, 2012) (Singer, 2016) (Peerapornratana, 2019) (Wang, 2023) (Zarbock, 2024) nor was there interruption or shortage. Antimicrobial combinations were the rule and not monotherapy (Table 1). 
The standard management of sepsis and AKI included the continuous and rationalized administration of parenteral fluids (crystalloid solutions) avoiding colloid or hyperosmolar solutions. Additionally, fractionated transfusion therapy, mechanical ventilation, and vasoactive amines (norepinephrine) were used in patients with septic shock. Parenteral corticosteroids (hydrocortisone) were administered in cases of clinical suspicion of acute adrenal insufficiency (Zarbock, 2024) (Wang, 2023) (Peerapornratana, 2019) (Singer, 2016) (Khwaja, 2012) (Table 1).

After the initial surgical intervention, one to three reinterventions were performed to eradicate the infectious focus or to correct the complications of the underlying disorder, performing a colostomy in cancer patients, for example. Surgical procedures are important in the comprehensive management of patients, but they do not always offer benefits because it has been reported that repetitive surgeries can increase the severity of sepsis-induced AKI (Madushani, 2022).

In this investigation, the clinical characteristics, management, and outcome of sepsis-induced AKI were studied in a retrospective cohort of 31 women undergoing pelvic and abdominal surgery. According to the scheme of phenotypes and sub-phenotypes, AKI was the main phenotype and AKI induced by surgical sepsis was the specific sub-phenotype (Legrand, 2024). Two additional features were added to the research design. The first is that men were not studied, this is relevant because in a meta-analysis of the topic it was found that male gender was a significant predictor for the development of sepsis-induced AKI with moderate heterogeneity (Liu, 2020). The second is that only patients with surgical sepsis were included whose evolution is more torpid and the fatal outcome is more frequent (Ozrazgat-Baslanti, 2022).

It has been reported that the incidence of sepsis-induced AKI varies between 25% and 75% depending on the patient cohort, the type and severity of sepsis and the criteria used to define sepsis and AKI (Zarbock, 2023). In the present investigation, AKI was found 51.61% (n=16) in the first evaluation, that is when the patients were admitted to the ICU (Fig. 1). The percentage is high but was consistent with the percentage reported in the medical literature for hospital and ICU patients (Chang, 2022) (White, 2023) (Zarbock, 2023). Furthermore, for those patients who did not present with AKI at the time of presentation, the ability to detect the injury early was limited by the current "imperfect" gold standard biomarkers, serum creatinine and urine output (Koyner, 2021). The possibility cannot be ruled out. Additionally, because AKI at ICU admission was defined using a fixed serum creatinine cutoff value instead of a documented baseline value, it was not possible to identify cases with chronic kidney disease. This decision was considered a significant limitation.
In 2023, the Acute Disease Quality Initiative (ADQI) working group published the 28th consensus statements held in Vicenza, Italy on the definitions of sepsis-induced AKI and its timing. The final document proposes that “early” sepsis-induced AKI is that which appears within 48 hours after the diagnosis of sepsis and “late” is defined as AKI that occurs between 48 hours and day 7 after the diagnosis of sepsis (Zarbock, 2023). According to these international criteria, all cases corresponded to early AKI. After initial identification, there were no new episodes (“late” AKI) or relapses of known cases. Because serum creatinine values ​​and urine output prior to ICU admission were unavailable, statements regarding the timing of “early” versus “late” AKI and the absence of new AKI during ICU stay should be interpreted with caution. 
During their stay in the ICU, the initial incidence of AKI was reduced by 16.13% (51.61% to 35.48%) and when they were discharged it decreased by 25.81% (51.61% to 25.80%) (Fig. 1 and 2). The cases that improved can be interpreted as persistent AKI with renal recovery in accordance with the concept recently issued to describe the trajectory of AKI in patients with surgical sepsis (Ozrazgat-Baslanti, 2022).

In this same sense, a small group, but no less important, 25.80% (n=8) showed persistent AKI without renal recovery. This data is relevant because it has been reported that a complicated clinical history can be associated with higher in-hospital mortality, greater dependence on renal replacement therapy with hemodialysis and lower chances of recovery of glomerular filtration in the following year after surgery (Ozrazgat-Baslanti, 2022).
It is also interesting to consider that patients with persistent AKI without renal recovery have a high risk of developing more complications due to sepsis and greater renal deterioration due to the infectious process. It has been documented that the unfavorable pathophysiological relationship of AKI and sepsis can be bidirectional (Chang, 2022).

Not all patients needed renal replacement therapy, only five patients received early hemodialysis. Four patients survived and one patient died from extra-renal complications of sepsis, but not from complications of the dialysis method. The indication for early hemodialysis was taken based on the retention of compounds with toxic effects (urea, creatinine), and not hourly uresis because it was always kept within an acceptable range. Other absolute indications for hemodialysis (severe hyperkalemia, refractory acidosis, acute pulmonary edema with oliguria or anuria) did not exist. No technical, infectious, thrombotic, or hemorrhagic complications of the method were reported. In no case the blood purification therapy with hemodialysis was implemented, although the literature recommends it as a new resource for the management of the disease (Stasi, 2023). Similarly, ultrasound with contrast medium was not considered to predict renal recovery after acute sepsis-induced AKI requiring hemodialysis (Shin, 2023).

The group of patients with AKI had the longest stay in the ICU than the patients who did not have it (P=.016) (Fig. 4), which mean a proportion of 1.65 times with greater opportunities to develop complications acquired in the ICU, and an increase in the cost of their care   (Peerapornratana, 2019) (Liu, 2020) (Ozrazgat-Baslanti, 2022) (Chang, 2022) (White, 2023) (Wang, 2023) (Zarbock, 2024) (Pais, 2024). 
The mortality of patients with sepsis-induced AKI is unacceptably high, it has been reported from 22% to 72% (Liu, 2020) (Song, 2024). The highest rates correspond to patients in developing countries, and to series that include men, elderly patients ≥65 years, and surgical sepsis (Liu, 2020) (Ozrazgat-Baslanti, 2022) (Liu, 2022) (Wang, 2023). In the cohort of the present study, it was found that mortality was 9.68% (n=3). The rate is very low compared to the report of other investigations (Liu, 2022) (Legrand, 2024) (Ahn, 2024) (Song, 2024). This is encouraging data, but it cannot be generalized because the research was carried out with a small sample size and the selection of patients was restrictive. It was not possible to compare the percentage of mortality with series with similar characteristics since research in women with surgical sepsis-induced AKI admitted to the ICU has been a topic that has been little or not addressed in the previous and current literature. Furthermore, the available reports include patients of both genders, elderly patients≥65 years, AKI with different diagnostic criteria, sepsis due to all causes and stay in the hospital or in an ICU, without distinction. 
5.1 Strengths and limitations

The main strength of the research is that it has allowed us to know the clinical characteristics of surgical sepsis-induced AKI in a cohort of women admitted to the ICU, which is a topic on which there is no similar research. The research has some inevitable limitations. First, it was not possible to determine serum creatinine values or hourly urine output per kilogram of body weight before admission to the ICU. Second, the level of evidence for the findings is not strong enough due to the study design and sample size. Third, data were collected from charts and surgical notes. Fourth, the physical examination findings were not studied. Fifth, follow-up of patients was limited to the ICU stay. Sixth, comparison of data was not possible because there are no similar investigations in women. However, the findings may be valuable for future research in our country and for the international community.
6. CONCLUSIONS

The incidence of surgical sepsis-induced AKI was found to be very high. The main characteristic was the recovery of renal function in most patients, but the renal complication did not resolve in all cases. A considerable percentage of patients required hemodialysis after discharge from the ICU. AKI increased the length of stay in the ICU, but not overall mortality. When specifically investigating the group of women with surgical sepsis-induced AKI, the results should not necessarily be like those of other series. The findings are promising and offer a platform for future clinical research. 
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