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ABSTRACT





The aim of our study was to explore the etiology and the outcome of ARF during the war in Croatia. Out of the 2132 patients admitted to our hospital between April 1990 and November 1992 due to war related trauma, 11 (0,5%) developed ARF. We believe that the development of ARF in these patients was secondary to an overwhelming septic process. Most of our patients suffered from multiple organ failure. The outcome of ARF in these conditions is very grave. Out of the 11 patients suffering from ARF due to war related trauma only 4 had recovered (63,6% had died). We attribute the lethal outcome to the progression of the septic process.


Patients who developed ARF due to infectious diseases unrelated to trauma had a different prognosis. ARF caused by the Hantan virus ran a benign course, in both its oliguric and nonoliguric form. Patients who developed ARF as a complication of leptospirosis, also, had a good prognosis. 


Although ARF is usually of a multifactorial genesis, our study aimed to emphasize the importance of disseminated septic processes as a cause of ARF.
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INTRODUCTION





Acute renal failure (ARF) is a clinical syndrome frequently observed in the war (1,2,3). A significant shift in the structure of patients managed at our Center for Acute Haemodialysis has been seen after the onset of the war in Croatia. Two groups of patients were analyzed in this study. Patients initially treated at the Department of Surgery for their war related injuries constituted the first group. The second group was made of patients in whom ARF was secondary to an infectious disease. The renal lesion in these patients was caused either by hemorrhagic fever or by leptospirosis. The frequent contact of soldiers and civilians with animals, primarily small rodents, as well as the usage of contaminated water has resulted in a higher incidence of the previously mentioned infectious diseases. 











PATIENTS AND METHODS








This study was based upon data collected at the Department of Surgery and the Division of Emergency Internal Medicine, Department of Medicine, University Hospital Rebro, Zagreb. 





ARF was defined as a compromitation of the renal function with a subsequent increase in the creatinine level (>400 mmol/L), and/or an increase in the potassium concentration (>6 mmol/L). ARF was defined independently of the urine output. Patients treated at the Department of Surgery were admitted to our hospital after their wounds were primarily managed at the military setting. Some of them were treated at local hospitals before they were admitted to our institution. The concentrations of CPK and LDH were monitored, and their elevated values could have contributed to the deterioration of the renal function. The highest levels of these enzymes were recorded at the time of admission, while the onset of ARF was usually noticed during the second week of their hospitalization. Every patient received a central venous catheter on arrival, by the means of which, CVP was constantly monitored. Due to a prompt fluid substitution instituted before the patients were admitted to our 





hospital, only one of them had a lowered CVP. Those patients whose haemoglobin values were below normal, received intravenous blood transfusions. Following the development of ARF haemodialysis was performed on a daily basis via a double-lumen catheter inserted into the jugular, subclavian or femoral vein. Haemodialysis was performed in those patients whose creatinine value exceeded 500 mmol/L. Patients with a potassium serum concentration greater or equal to 6 mmol/L were, also, scheduled for haemodialysis. The condition of our patients at the time of their arrival was assessed by their APACHE II score. We have found that the surgical patients (19,1) had a higher mean value of the APACHE II score than the medical ones (14,2). This could explain the lower survival rates of the surgical patients. Patients who developed ARF as a complication of an infectious disease unrelated to trauma (medical group), were treated at the Department of Emergency Medicine. 











RESULTS





A total of 20 patients with ARF secondary to war related trauma and infectious disease were treated at the Center for Acute Haemodialysis between April, 1990 and November, 1992. All of our subjects were males. Most of them were Croatian soldiers. One patient was a member of the UNPROFOR, and two were civilians. The age of our patients ranged from 21 to 44 years (mean: 29,3 years). 


11 of our patients developed ARF following an initial traumatic event. Over the above mentioned period of time 2132 patients were treated at the Department of Surgery due to war related injuries. Thus, we conclude that the incidence of ARF in this population is 0,51%. Seven of these patients died (lethality equaled 63,6%). None of our subjects suffered from direct trauma to the kidney, and this etiologic factor was excluded as being responsible for the development of ARF in any of our patients. Of the 9 patients with ARF secondary to an infectious disease, 7 suffered from hemorrhagic fever, while two were diagnosed as having leptospirosis. 





Table 1 summarizes the results.





Table 1. 





In the group of patients in whom military combat trauma was the initial event, the most common cause of ARF was sepsis. Severe hemorrhagic shock due to extensive injuries was responsible for the development of an acute renal insufficiency in only one patient. We explain this with a prompt and adequate fluid substitution at the primary military setting. In this group of patients the outcome was an unfavorable one.


In the second group of patients ARF was a complication of an infectious disease unrelated with trauma. Two of these patients had leptospirosis, while the other seven were suspected of having hemorrhagic fever. The clinically diagnosed hemorrhagic fever was serologically confirmed in two patients. Of the remaining five, one had died following a fulminant course of the disease, before a positive titre on the causative agent could have been obtained. An additional confirmation of the clinical suspicion was sought in the pathoanatomical findings. Serologic results are shown in Table 1.








Discussion








A significant shift in the structure of the patients treated at our Center for Acute Haemodialysis has been observed after the onset of the war in Croatia. The war devastation with its terrible consequences in Croatia, resembled those previously described by various authors (4,5,6). Human sufferings, annihilation of appropriate housing facilities and hospitals, resulted in a change in both the morbidity and the mortality of our population (7). The activities of our Center for haemodialysis before the war were similar to those practiced in institutions parallel to our own, but those functions were redefined by the war (8,9,10,11). Earlier reports state that war related ARF frequently occurred as a consequence of inadequate fluid suplementation (12,13,14). Before the war, ARF in our setting was usually a complication of politrauma, such as is seen in traffic accidents. After the war had begun the Department of Surgery was confronted with multiple war related injuries, mostly of the abdomen and chest. The condition of some of these patients was complicated with the development of an impairment in the renal function. In one of our patients hypotension following severe hemorrhagic shock was the cause of ARF. The importance of prompt fluid supplementation in these circumstances cannot be overestimated. The development of ARF in all other patients suffering from war related trauma, was due to sepsis. We acknowledge the fact that there are  many factors involved in the development of ARF, but we believe that the septic process was primarily responsible for its occurrence in the traumatized group of patients (with the exception of the one patient suffering from hypovolaemia). Patients suffering from a Pseudomonas infection were treated with Imipenem. Staphyloccocal infections were treated with Vancomycin. Only those subjects suffering from widespread candidiasis were treated with the nephrotoxic Amphotericin. We have retrospectively evaluated the case histories of these patients, and found that all of them had manifested symptoms of a compromised renal function before this therapy was instituted. Aminoglyosides were administered to some of our patients, and the nephrotoxicity of these drugs probably contributed to the development of ARF. It is impossible to estimate how great a role they played in the deterioration of the renal function. However, the serum concentration of gentamicin was monitored, and it was always within the therapeutic range. We did not control the serum concentrations of amikacin and netilmycin because these tests were not available at our institution.


During the same period of time we have observed an increased incidence of ARF induced by infectious diseases (15,16,17,18,19,20). 


The patients with ARF secondary to war related trauma and sepsis, had a different prognosis than the patients in whom ARF was a complication of an infectious disease. 


Sepsis is a frequent cause of ARF (21). ARF in patients with numerous war injuries was a component of multiple organ failure, usually resulting from sepsis caused by a resistant strain of microorganisms (Pseudomonas, Staphyloccocus Aureus, Acinetobacter) and fungi. Other organs were monitored. In the surgical group of patients respiratory insufficiency was observed before the compromitation of other organ functions. This was manifested by a prolonged, postoperative artificial ventilation. Some of our patients developed liver failure with consequent coagulation disturbances at approximately the same time as their renal function began to deteriorate. It is our opinion that both of these events are secondary to sepsis. Seven out of 11 patients in the surgical group of patients died. The outcome of nonoliguric ARF was not better than that of oliguric ARF, as was previously reported (22).


The incidence of leptospirosis and hemorrhagic fever during the war in Croatia, according to the epidemiological data, was significantly higher than in the pre-war period (23). All patients with hemorrhagic fever and leptospirosis were soldiers who fought in marshes and other damp areas. The prognosis of patients with ARF induced by leptospirosis and hemorrhagic fever was good when compared with traumatized group of patients. In the former group, one out of nine patients died, but concomitant pancreatis could have been responsible for it. We believe that a modified antigenic structure of the virus responsible for the clinical syndrome of hemorrhagic fever, could explain the negative serologic findings in the four patients with a clinical picture suggesting hemorrhagic fever. However during the past two years we have treated severe forms of hemorrhagic fever with predominant pulmonary symptoms and a very serious prognosis (24).


Our experience demonstrates that timely volume substitution plays a major role in the prevention of the hypovolemic form of ARF. In the surgical group of patients ARF was usually a component of MOF. It is important to recognize that the preservation or the restitution of the renal function is only one of our goals in the treatment of MOF. The recovery of the renal function does not guarantee a good outcome, if the function of other organs is irreversibly damaged (as was the case in one of our patients). Control over the septic process remains of paramount significance.


In the treatment of ARF secondary to war related trauma and infectious disease haemodialysis remains an important procedure. A patient can die with ARF, but should not die from ARF.
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Table 1.		Patients with acute renal failure conected with the war in  Croatia


________________________________________________________________________________________________________________________


Pts.	Age	Diagnosis and causative agents								Apache II	ARF	HD	Outeome


_________________________________________________________________________________________________________________________





K.D.	21	War injury and sepsis (St.aureus, Serratia, E. Coli, Clostr.tetani biformantas, Acinetobacter)	21	Olig	14	died


M.M.	30	War injury and sepsis (Candida, Klebsiella pn. Pseudomonas, Bacilus sp.)			25 	Olig	11	died


D.M.	21	War injury and sepsis (Pseudomonas, Enterobacter)						19	Olig	11	died


S.Č.	21	War injury, hemorrhagic shock, intraop. arest							18	Neolig 0	died


Z.S.	44	War injury and sepsis (Enterobacter, Acinotobacter)						18	Olig	12	died


D.I.	30	War injury and sepsis (St. aur., Acinotob, sp. E. Coli, Enterobact)				20	Olig	16       recovered


Z.M.	42	War injury and sepsis (Enterobacter, St. aures)							19	Olig	4         recovered


K.M.	30	War inury and sepsis (Pseudomonas, Enterobacter)						16	Neolig 0          recovered


A.S.	30	War injury and sepsis (Pseudomonas)								18	Olig	16	died


M.M.	24	War injury and sepsis	(Acinetobacer)								16	Olig	11	died


P.V. 	32	War injury and sepsis (Staph.aureus, Morgnella morgani, Candida alb)				20	Olig 	0        recovered


S.D.	21	Febris hemorrhagica (IF:Haantan virus 1:16, Plitvice virus 1:15)					8	Olig	 0       recovered


Z.V.	40	Febris hemorrhagica (Pathological finding)							34	Olig	1	died


J.M. 	21	Febris hemorrhagica (IF:Haantan virus (76118) 1:16, Plitvice virus 1:16)				9	Olig	4        recovered


H.D.	28	Febris hemorrhagica (Without serologic confirmation)						12	Neolig	0        recovered


R. D.	24	Febris hemorrhagica (without serologic confirmation)						12	Neolig 4         recovered


B.M.	43	Leptospirosis (L.sejroe 1:400, L.saxkoebing 1:500)						14	Olig	13      recovered


V.I.	24	Leptospirosi (L.sejroe 1:500, L. icterohaemorrhagica 1:500)					18	Olig	0        recovered


M.T.	25	Febris hemorrhagica (with serological confirmation)						10	Olig	0        recovered


G.M.	35	Febris hemorrhagica (with serological confirmation)						11	Olig	0        recovered


_________________________________________________________________________________________________________________________
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