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Abstract 

A 55-year-old male with history of end stage diabetic nephropathy with deceased donor kidney transplant on immunosuppression 

with tacrolimus and mycophenolate, presented with nausea, vomiting, and diarrhea. His labs showed anemia with peripheral 

blood schistocytosis, thrombocytopenia, low haptoglobin, elevated lactate dehydrogenase, and elevated creatinine. Stool cultures 

were positive for shiga toxin. He was diagnosed with STEC-HUS and managed conservatively, leading to an improvement in 

diarrhea and stabilization of hemoglobin and platelet count. However, kidney function continued to decline prompting a 

transplanted kidney biopsy confirming the diagnosis of TMA. Acute kidney injury eventually led to volume overload and uremic 

encephalopathy prompting initiation of hemodialysis. TMA laboratory results continued to decline, broadening the differential 

to atypical HUS versus refractory STEC-HUS. He was started on plasma exchange therapy while awaiting eculizumab 

procurement and then switched to eculizumab. There was marked improvement in kidney function and hemolysis parameters, 

and eventually was able to stop hemodialysis. 
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Introduction 

Thrombotic microangiopathy (TMA) is defined as thrombocytopenia, microangiopathic anemia and organ injury [1]. Hemolytic 

uremic syndrome (HUS) is a specific type of TMA that presents with end organ damage in the kidneys [1]. The most common 

subtype of HUS is shiga toxin-producing Escherichia coli mediated hemolytic uremic syndrome (STEC-HUS) caused by 

O157:H7 serotype enterohaemorrhagic E. coli, and treatment is primarily supportive [1]. Rarely, STEC-HUS can become 

refractory or transition to atypical HUS (aHUS), which requires prompt treatment with plasma exchange (while awaiting 

Eculizumab) and Eculizumab [1]. This approach could save a transplanted kidney, such as in this case, or prevent development 

of permanent end stage renal disease. 
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Long-term management of aHUS consists of indefinite eculizumab treatment, a humanized monoclonal antibody targeting 

complement C5 [2]. Discontinuation may lead to recurrences of TMA and renal failure [3]. 

 

Case Presentation 

We present a case of a 55-year-old male with a past medical history of Type I Diabetes complicated by end stage renal disease 

status post deceased donor kidney transplant in 2013 on tacrolimus and mycophenolate, hypertension, and hypothyroidism, who 

presented to an outside hospital with a three-day history of nausea, vomiting, and diarrhea. Further history was obtained, and he 

endorsed eating a hamburger. The patient denied any fevers, recent antibiotic use, or sick contacts. He was transferred to our 

hospital for further medical management after experiencing seizures and cardiac arrest. On arrival, the nausea and vomiting had 

resolved. 

Labs on arrival were remarkable for hemoglobin 12.3g/dL, platelets 144 x 103/mcL, creatinine 5.3mg/dl, total bilirubin 0.2mg/dl, 

lactate dehydrogenase 407U/L, haptoglobin <10mg/dl, reticulocyte count percent 1.28 (Table 1). Schistocytes were seen on 

peripheral smear. His ADAMTS13 activity was 55%. His stool was positive for shiga toxin. 

 

Table 1: Basic lab values on arrival. 

Lab Value  Patient’s Lab Value Day 1  Normal Range  

Hemoglobin  12.3 g/dL  14.0-17.4 g/dL  

White blood cell count (WBC)  6.25 k/mcL   4.4-11.0 k/mcL  

Platelet count  144 k/mcL   145-445 k/mcL  

Mean corpuscular volume (MCV)  82.4 fL  80-96.0 fL  

aPTT  37s  23-34s  

PT  14.0s  11.8-14.3s  

INR  1.1  0.9-1.1  

Sodium  134 mmol/L   136-145 mmol/L  

Potassium  4.5 mmol/L  3.5-5.2 mmol/L  

Chloride  104 mmol/L  98-107 mmol/L  

CO2  17 mmol/L  22-30 mmol/L  

BUN  86 mg/dL  8-23 mg/dL  

Creatinine  5.33 mg/dL  0.7-1.2 mg/dL  

AST  23 U/L  0-40 U/L  

ALT  18 U/L  0-41 U/L  

Total Bilirubin  0.5 mg/dL  0.0-1.2 mg/dL  

Direct Bilirubin  <0.2 mg/dL  0.0-0.3 mg/dL  

Lactate Dehydrogenase  407 U/L  110-216 U/L  

Haptoglobin  <10 mg/dL  16-200 mg/dL  

Reticulocyte Count  1.28 % 0.50-2.00 %  

http://www.literaturepublishers.org/


Citation: Dahake N, Shah S, Rai M, Shah D. A Rare Case of STEC-HUS Transitioned to Atypical HUS in a Renal Transplant Patient. Clin 

Image Case Rep J. 2023; 5(4): 317. 

Clin Image Case Rep J. 2023; 5(4): 317                               www.literaturepublishers.org                                                                             3 

 

 

     A combination of the patient’s initial presentation of acute kidney injury, gastrointestinal symptoms, and positive hemolytic 

panel with thrombocytopenia in setting of positive shiga toxin supported the diagnosis of STEC-HUS. It was managed 

conservatively with intravenous fluids. However, kidney function continued to decline as demonstrated by the up-trending 

creatinine from Days 1-8 (Figure 1), ultimately leading to increasing encephalopathy due to uremia, hypertension, and volume 

overload refractory to diuretics. This further evolved into acute hypoxic respiratory failure requiring mechanical ventilation and 

initiation of hemodialysis. At this point, he also manifested signs of muscle rigidity. 

 
 

 

Figure 1: Trend of creatinine through hospital course, highlighting worsening Creatinine from Day 1-8 despite 

supportive care for presumed HUS and downward trend of creatinine from hospital day 8 onwards with PLEX 

treatment and later with Eculizumab treatment. 

 

Due to the patient’s worsening kidney function and clinical status despite conservative measures, our differential was broadened 

to including refractory STEC-HUS, STEC-HUS transitioned to aHUS, or tacrolimus-induced TMA or transplant rejection. To 

achieve a more definitive diagnosis, kidney biopsy was performed on the transplanted kidney. The biopsy showed fibrinoid 

necrosis of afferent arterioles with fibrin thrombi, glomerular endothelial swelling, neutrophils with karyorrhectic debris, and 

glomerular basement membrane reduplications as seen in (Figure 2 and Figure 3), all suggesting thrombotic microangiopathy 

(TMA), with no acute T-cell mediated rejection. 
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Figure 2: H&E of glomeruli showing TMA of afferent arterioles found on transplanted renal biopsy. (2a): Intimal 

edema and luminal occlusion; (2b): Endothelial swelling and mesangiolysis. 

 

 
 

 

 

 

Figure 3: PAS stain images showing glomeruli from transplanted renal biopsy. (3a): Duplication of the glomerular 

basement membrane and TMA of the afferent arteriole; (3b): Arterioles with hyaline atherosclerosis and fibrin 

thrombi. 

 

 

Plasma exchange was begun, and hematologic parameters improved appropriately (Figure 4 and Figure 5). Additionally, 

eculizumab was utilized to salvage the transplanted kidney and has been shown to successfully treat all three diseases in our 

differential. Eculizumab therapy expectedly improved hemolysis labs and kidney function. 
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Figure 4: Trend of hemoglobin through hospital course. 

 

 
 

 

Figure 5: Trend of platelet count through hospital course. 
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Differential 

Originally, given the patient’s anemia, thrombocytopenia, and end organ damage, a diagnosis of thrombotic microangiopathy 

was established and the differential included thrombotic thrombocytopenic purpura (TTP) versus HUS given his GI symptoms. 

We first evaluated the patient for TTP; however, given his PLASMIC score of 3, the patient was categorized as low risk of TTP. 

Furthermore, his ADAMTS13 level was 55%, ruling out TTP as a potential cause for this presentation. 

 

Simultaneously, we evaluated for HUS given his history of diarrhea, recent consumption of a hamburger, laboratory values 

consistent with anemia, thrombocytopenia, and kidney dysfunction. Stool culture tested positive for shiga toxin, suggesting a 

diagnosis of STEC-HUS. Generally, STEC-HUS is managed via supportive measures and does not require any additional 

medical intervention, as the toxin generally is cleared from the system with time [4]. However, in this case, despite supportive 

measures and improvement in GI symptoms, the patient’s kidney function continued to decline, as seen through Day 1-8 in 

Figure 1. Additionally, his LDH trended up, his haptoglobin and platelet count remained low, and there was continued presence 

of schistocytes on the peripheral smear. 

 

Worsening kidney function with a history of renal transplant prompted to the team to obtain a transplant kidney biopsy to 

evaluate for possible transplant rejection versus TMA or other causes for acute kidney injury. The kidney biopsy as shown in 

Figure 2 and 3 established the diagnosis of TMA. Thus, the differential was expanded to include refractory STEC-HUS, STEC-

HUS transitioned to aHUS, or tacrolimus-induced TMA. 

 

Tacrolimus-induced TMA was deemed unlikely, as most cases are diagnosed within a few weeks to months of initiating 

treatment, and this patient had been taking it for over 2 years. 

However, to cover for the unlikely possibility of tacrolimus-induced HUS, tacrolimus was replaced with belatacept. 

 

It is challenging to distinguish between refractory STEC-HUS and aHUS. aHUS generally has a decreased complement C3 level 

and can be characterized by altered mental status, seizures, and extrapyramidal symptoms. While our patient had the symptoms, 

his complement C3 was found to be normal at 121.8 and his complement C4 found to be increased at 49.8. This favors the 

diagnosis of refractory STEC-HUS. However, aHUS cannot be discounted as genetic mutations are not always found and 

complement levels do not have to be decreased in all cases [2]. Refractory STEC-HUS would present without any of additional 

gene findings and is less likely to have the additional symptoms appearing in this patient. However, both pathologies are treated 

with plasma exchange (temporarily) and eculizumab, so immediate plasma exchange was begun irrespective of the diagnosis in 

order to preserve the renal graft while eculizumab was being procured to be administered. 

 

Treatment and Outcomes 

Refractory STEC-HUS and aHUS are both treated with eculizumab which inhibits the complement cascade via inhibition of the 

terminal component of C5. However, as it took time to procure the eculizumab, plasma exchange was initiated in the interim to 

prevent further renal damage. In the hospital, the patient received 2 doses of the eculizumab infusions. As eculizumab causes 

complement inhibition, the patient also received meningococcal vaccines ACWY and B. He additionally was started on 

penicillin V 500 mg twice a day for meningococcal prophylaxis. 
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The patient ultimately will need eculizumab infusions indefinitely and will require close follow up with a hematologist for 

further infusions. He is currently receiving eculizumab on a weekly basis and is clinically stable. His kidney function has returned 

to baseline and is no longer hemodialysis dependent. 

 

Discussion 

The most common type of HUS is STEC-HUS, generally caused by O157:H7 serotype enterohaemorrhagic E. coli and is found 

in 90% of cases [1]. The toxin increases signals associated with protrombotic and proinflammatory factors, including von 

Willebrand Factor, P-selectin, cellular adhesion molecules, and chemokine receptors [5]. Complement proteins become activated 

upon contact with these protrombotic factors, leading to complement hyperactivation [5]. This leads to endothelial injury and 

the formation of thrombotic and non-thrombotic microvascular lesions characterized by fibrin and platelet-rich thrombi [5]. 

Other issues include endotheliosis, mesangiolysis, and thickening of the vascular wall with appearance of double contours of 

the glomerular basement membrane [5]. STEC-HUS most frequently occurs in children, with an average incidence of 1.9-2.9 

cases per 100,000 children between the ages of 3-5 but has a very low incidence in adults [1,6]. While the prognosis is generally 

favorable in the pediatric population, STEC-HUS has been shown to cause severe symptoms and death in adults, as evidenced 

by the 2011 Germany outbreak [1]. Treatment is generally supportive, with resolution of symptoms generally occurring without 

additional interventions [5]. 

aHUS is caused by genetic or acquired disorders leading to the dysregulation of the complement system [5]. While aHUS is due 

to a genetic mutation in about 50-70% of cases, it is possible for no mutation to be detected. Generally, mutations are either loss 

of function of regulator factors or gain of function in effector factors. Many times, aHUS can also be triggered by infections, 

drugs, autoimmune conditions, malignancies, transplantation, and pregnancy. Due to its complement mediated nature, plasma 

exchange therapy is the mainstay of treatment, however studies are showing how targeting of complement with an anti-C5 

monoclonal antibody (eculizumab) can effectively treat aHUS [1,5]. Care needs to be taken with administration of this drug to 

make sure there is proper prophylaxis, especially to meningococcal infections and thrombosis prevention. Treatment with this 

drug has shown to have improved outcomes in transplant associated TMA in pediatric populations and hematopoietic stem cell 

transplant patients [7-9]. Treatment is also generally indefinite, as discontinuation may lead to reoccurrence of TMA and renal 

failure [3,4]. 

Minimal encounters of STEC-HUS have been documented in solid organ transplant patients. Case reports of aHUS in transplant 

patients are focused on aHUS caused by transplant rather than a different cause, thus making it difficult to ascertain the utility 

of those studies in comparison to this patient. One case study looked at STEC-HUS in five solid organ transplant patients and 

found that all had acute kidney injuries and neurologic involvement [10]. However, only one patient was a kidney transplant 

recipient who required chronic dialysis despite receiving eculizumab [10]. 

 

Per guidelines, patients with aHUS need to be immediately treated with eculizumab and are typically not treated with plasma 

exchange. However, we had to make an exception and initiate plasma exchange while awaiting procurement of eculizumab to 

control the damage that was being caused to the transplanted kidney. The goal was to salvage it by temporarily removing the 

abnormal components of the complement system in the patient’s blood and replacing it with normal complements from donated 

plasma. Fortunately, in our patient this approach led to improvement in the laboratory parameters and the labs continued to 

improve upon eculizumab initiation. 
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Conclusion 

Very few encounters of STEC-HUS and aHUS have been documented in solid organ transplant patients. This case elucidates 

the importance of keeping aHUS in the differential for non-improving kidney function in patients with proven shiga toxin. 

 

Contribution Statement 

All authors contributed to the case report. The first draft of the manuscript was written by Nikita Dahake and all authors 

commented on previous versions of the manuscript. All authors read and approved the final manuscript. 

 

REFERENCES 

1. Noris M, Mescia F, Remuzzi G. STEC-HUS, atypical HUS and TTP are all diseases of complement activation. Nat 

Rev Nephrol. 2012; 8: 622-633. 

2. Avila Bernabeu AI, Cavero Escribano T, Cao Vilarino M. Atypical Hemolytic Uremic Syndrome: New Challenges in 

the Complement Blockage Era. Nephron. 2020; 144: 537-549. 

3. Ariceta G, Fakhouri F, Sartz L, et al. Eculizumab discontinuation in atypical haemolytic uraemic syndrome: TMA 

recurrence risk and renal outcomes. Clinical Kidney Journal. 2021; 14: 2075-2084. 

4. Fakhouri F, Zuber J, Frémeaux-Bacchi V, et al. Haemolytic uraemic syndrome. The Lancet. 2017; 390: 681-696. 

5. Manrique-Caballero CL, Peerapornratana S, Formeck C, et al. Typical and Atypical Hemolytic Uremic Syndrome in 

the Critically Ill. Crit Care Clin. 2020; 36: 333-356. 

6. Ylinen E, Salmenlinna S, Halkilahti J, et al. Hemolytic uremic syndrome caused by Shiga toxin-producing Escherichia 

coli in children: incidence, risk factors, and clinical outcome. Pediatr Nephrol. 2020; 35: 1749-1759. 

7. Jodele S, Dandoy CE, Lane A, et al. Complement blockade for TA-TMA: lessons learned from a large pediatric cohort 

treated with eculizumab. Blood. 2020; 135: 1049-1057. 

8. Zhang R, Zhou M, Qi J, et al. Efficacy and Safety of Eculizumab in the Treatment of Transplant-Associated Thrombotic 

Microangiopathy: A Systematic Review and Meta-Analysis. Frontiers in Immunology. 2021; 11: 3486. 

9. Schulte-Kemna L, Reister B, Bettac L, et al. Eculizumab in chemotherapy-induced thrombotic microangiopathy. Clin 

Nephrol Case Stud. 2020; 8: 25-32. 

10. Ville S, Ydee A, Garandeau C, et al. Shiga toxin–producing Escherichia coli–associated hemolytic uremic syndrome 

in solid organ transplant recipients. Kidney International. 2019; 96: 1423-1424. 

http://www.literaturepublishers.org/
https://www.nature.com/articles/nrneph.2012.195
https://www.nature.com/articles/nrneph.2012.195
https://www.karger.com/Article/Abstract/508920
https://www.karger.com/Article/Abstract/508920
https://academic.oup.com/ckj/article/14/9/2075/6118197
https://academic.oup.com/ckj/article/14/9/2075/6118197
https://www.sciencedirect.com/science/article/abs/pii/S0140673617300624
https://www.criticalcare.theclinics.com/article/S0749-0704(19)30095-8/fulltext
https://www.criticalcare.theclinics.com/article/S0749-0704(19)30095-8/fulltext
https://link.springer.com/article/10.1007/s00467-020-04560-0
https://link.springer.com/article/10.1007/s00467-020-04560-0
https://ashpublications.org/blood/article/135/13/1049/430258/Complement-blockade-for-TA-TMA-lessons-learned
https://ashpublications.org/blood/article/135/13/1049/430258/Complement-blockade-for-TA-TMA-lessons-learned
https://www.frontiersin.org/articles/10.3389/fimmu.2020.564647/full
https://www.frontiersin.org/articles/10.3389/fimmu.2020.564647/full
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7171698/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7171698/
https://pdf.sciencedirectassets.com/313527/1-s2.0-S0085253819X00113/1-s2.0-S0085253819308993/am.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEAsaCXVzLWVhc3QtMSJHMEUCIAoQ4BHONjepq4%2FelADUvfJMIxANznnUeA%2BsMHeENKSAAiEA8uEtYvJkSF6Xd5OFzT%2BqMf4X7nErWjkf4dMiD0ei5%2BkqswUIFBAFGgwwNTkwMDM1NDY4NjUiDD%2Fl4%2Btinaq0L%2BJ%2FgSqQBTAtEPp54A4hi9Q7Va%2ByVfN9kTInTHvhRWFHZNUF%2BvMM%2BFwYMeoY16DK2ANMwfKtRXILR%2BY2hJuBAUz38101VZdso1j0N7CW83%2FOhKQDyxt77UYX4%2B137P3PS%2F9IJsT7auutQdIYPAz5E6DDdBMK4JBEE1TIcbivykg5nbXk3jZvs8ut59iVhv9FpWB2jqe%2FD%2BfOLsyUZ8rxY6ClURAmMu%2BOhb0L1TMmPO2UQnT8Sk59%2BKEaTZhHAxbdVe5vW95AXRwzLx4L0erVRqtAV1nDxQpgkhyM0otga70dO%2BeohdlwsZPqP1L3VDhB2R7zq1O4sfsiT1axE%2BeYW08JlHxvxJJnm30uF%2FB1KCoRdAlt47aK1%2BzJsjIG74Q3P2W%2FvL88wuLwSwHDR8WoO59473nVnwpQW48T4SUMqDHc%2FfrSSvg3o15iqt2YuCuJgjIYPRoxrxyIt%2B%2F6Zp1OioHTenZX7LGi8vn60pgX8OEbIPDdLGqduM%2B8AnWp2miP%2BMYzH59JtxtmlWDuGZTktrGWUFkeEjfrnJErHcVPLCxbXU35wphatFdJHPEL4jRGLeu9PyLmi4uqlA1R9sPvAcAEwKwHCuQjucOcBj4ReiE9javw5wVhPr197A8q0FTXMqwBh%2BX%2Bo%2BKIXfMeUJXQYK8gLGv8%2FLrlqCCVm6q9K4O9sZ6WA1iQUQnQmoZbxJquUSyOOXhrJD00G%2BGk1LHN%2FOlZF3J3bewqHorjl%2B62wurezx82%2F9CN4mSv3xnqtsjEcmArqZHYLt0FxZff1JnK0xu160ERBE99veRZPF7u893JinSUSWRP4qcYWScILqEr%2B%2Fgr%2BjqTBMgl%2Fsbq5UHuBH%2FPl7LrLfhzWXvWiajc5gLZyEM7UX%2BQMPrXnqIGOrEBCYi%2FHDKug79x9MvF0Hp5t2t4MXkgg6L7c8lKg40vMKz4uwLsEpUWG%2BZWhaGkaB0NQouU2951%2B5GG6jEgyov%2FRRXC2PnNgSBeVtc1rqMaEgiKhEmJEKxlHUrQoS%2FHumj7ena0pDTcJx5rOI%2BcVWxFNeRaut2SpXFdmS1nnCDmbsoTxij3CgdoWQno%2FoLviKLvM9WmVLmJp2OWZ8ZR%2FwIHXC43I%2BQL8RMKyc9tcn3nzsZy&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20230425T110523Z&X-Amz-SignedHeaders=host&X-Amz-Expires=299&X-Amz-Credential=ASIAQ3PHCVTY5AYLU5X2%2F20230425%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=45108a871370d547739a1327cc49e64db244a324a74b9eb072abab07bdc5a882&hash=02474f4173762e72a8893c2429e7498655383b67fd241b03f037aff2a506d589&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S0085253819308993&tid=pdf-ad6e13a7-9db2-4178-86c7-023228c9fd59&sid=d79a01693d356442c24aa916d8e5a95f56d7gxrqb&type=client
https://pdf.sciencedirectassets.com/313527/1-s2.0-S0085253819X00113/1-s2.0-S0085253819308993/am.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEAsaCXVzLWVhc3QtMSJHMEUCIAoQ4BHONjepq4%2FelADUvfJMIxANznnUeA%2BsMHeENKSAAiEA8uEtYvJkSF6Xd5OFzT%2BqMf4X7nErWjkf4dMiD0ei5%2BkqswUIFBAFGgwwNTkwMDM1NDY4NjUiDD%2Fl4%2Btinaq0L%2BJ%2FgSqQBTAtEPp54A4hi9Q7Va%2ByVfN9kTInTHvhRWFHZNUF%2BvMM%2BFwYMeoY16DK2ANMwfKtRXILR%2BY2hJuBAUz38101VZdso1j0N7CW83%2FOhKQDyxt77UYX4%2B137P3PS%2F9IJsT7auutQdIYPAz5E6DDdBMK4JBEE1TIcbivykg5nbXk3jZvs8ut59iVhv9FpWB2jqe%2FD%2BfOLsyUZ8rxY6ClURAmMu%2BOhb0L1TMmPO2UQnT8Sk59%2BKEaTZhHAxbdVe5vW95AXRwzLx4L0erVRqtAV1nDxQpgkhyM0otga70dO%2BeohdlwsZPqP1L3VDhB2R7zq1O4sfsiT1axE%2BeYW08JlHxvxJJnm30uF%2FB1KCoRdAlt47aK1%2BzJsjIG74Q3P2W%2FvL88wuLwSwHDR8WoO59473nVnwpQW48T4SUMqDHc%2FfrSSvg3o15iqt2YuCuJgjIYPRoxrxyIt%2B%2F6Zp1OioHTenZX7LGi8vn60pgX8OEbIPDdLGqduM%2B8AnWp2miP%2BMYzH59JtxtmlWDuGZTktrGWUFkeEjfrnJErHcVPLCxbXU35wphatFdJHPEL4jRGLeu9PyLmi4uqlA1R9sPvAcAEwKwHCuQjucOcBj4ReiE9javw5wVhPr197A8q0FTXMqwBh%2BX%2Bo%2BKIXfMeUJXQYK8gLGv8%2FLrlqCCVm6q9K4O9sZ6WA1iQUQnQmoZbxJquUSyOOXhrJD00G%2BGk1LHN%2FOlZF3J3bewqHorjl%2B62wurezx82%2F9CN4mSv3xnqtsjEcmArqZHYLt0FxZff1JnK0xu160ERBE99veRZPF7u893JinSUSWRP4qcYWScILqEr%2B%2Fgr%2BjqTBMgl%2Fsbq5UHuBH%2FPl7LrLfhzWXvWiajc5gLZyEM7UX%2BQMPrXnqIGOrEBCYi%2FHDKug79x9MvF0Hp5t2t4MXkgg6L7c8lKg40vMKz4uwLsEpUWG%2BZWhaGkaB0NQouU2951%2B5GG6jEgyov%2FRRXC2PnNgSBeVtc1rqMaEgiKhEmJEKxlHUrQoS%2FHumj7ena0pDTcJx5rOI%2BcVWxFNeRaut2SpXFdmS1nnCDmbsoTxij3CgdoWQno%2FoLviKLvM9WmVLmJp2OWZ8ZR%2FwIHXC43I%2BQL8RMKyc9tcn3nzsZy&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20230425T110523Z&X-Amz-SignedHeaders=host&X-Amz-Expires=299&X-Amz-Credential=ASIAQ3PHCVTY5AYLU5X2%2F20230425%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=45108a871370d547739a1327cc49e64db244a324a74b9eb072abab07bdc5a882&hash=02474f4173762e72a8893c2429e7498655383b67fd241b03f037aff2a506d589&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S0085253819308993&tid=pdf-ad6e13a7-9db2-4178-86c7-023228c9fd59&sid=d79a01693d356442c24aa916d8e5a95f56d7gxrqb&type=client

