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Abstract

Introduction: For several years, human albumin was administered to patients to intervene on oncotic pressure and intravascular volume (1) until an article published in Cochrane in 1998 signaled to the scientific community that its administration could be dangerous in critically ill patients compared to use of crystalloids.In recent years, in which costs are dominating, influencing clinical choices, Hospitals are changing "register" and protocols. Our San Pio di Benevento Hospitals for example, has recently tightened its belt by adopting a stringent protocol adhering to the dictates of the AIFA note 15 ( Italian Minister of Health) and to international guidelines. The Protocol obviously has in its premises the purpose of improving the appropriateness of the clinical use of Human Albumin as a priority of the national and regional health system as well as an objective of the S.S.N.





 Materials and Method:To this end, for cognitive purposes, in our company we retrospectively analyzed the data relating to a cohort of patients over 75 after major orthopedic surgery followed in the year 2020-2021.The MMSE was used as a psychological screening tool for all hospitalized patients as a screening for dementia, and with neuropsychological syndromes of a different nature.                                   Results: The association of serum hypoalbuminemia - hyponutrition and IV supplementary treatment (OR = 0.03) as the first choice was to be classified as a very strong association and in general the therapeutic choice extremely different from recent company indications (Chi - box 9.899, p0.0017, OR 0.03). At MMSE all reported at least a score of 24 (range 24-28, mean 26)



                Conclusions: all Italian hospitals  have regulated the use and request of Human Albumin in accordance with the International and National Guidelines and AIFA Note 15 (12). The indications are exhaustively shared and explained and the necessary dose dose is calculated by applying a dedicated formula that we here report. . The message is taht all recent protocols  have to limit improper use in the absence of certainties, if only for the certainly high cost of the drug. However, pending new and stronger evidence, compared to the past Albumin will continue to be considered as an additional weapon in selected cases promoting always  a Lean Managemene based approach. 
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INTRODUCTION

For several years, human albumin was administered to patients to intervene on oncotic pressure and intravascular volume (1) until an article published in Cochrane in 1998 signaled to the scientific community that its administration could be dangerous in critically ill patients compared to use of crystalloids. (2). The skein then remained entangled since the conclusions of subsequent works were not unambiguous (3). In recent years, in which costs are dominating, influencing clinical choices, Hospitals are changing "register" and protocols. Our San Pio di Benevento Hospitals for example, has recently tightened its belt by adopting a stringent protocol adhering to the dictates of the AIFA note 15 ( Italian Minister of Health) and to international guidelines. The Protocol obviously has in its premises the purpose of improving the appropriateness of the clinical use of Human Albumin as a priority of the national and regional health system as well as an objective of the S.S.N. published in Official Gazette No. 9 of January 2017. The analysis of data on the use of Albumin in fact has shown in recent years a high and higher consumption in some italians Regions such as Regione Campania. According to the Istituto Superiore di Sanità, Regione Campania is the Italian region with the highest consumption, exceeding the national demand by 78% (4). Albumin is an important plasma substitute for whole blood and in clinical practice it is used to treat hypovolemia and to correct hypo-albuminemia. Proper use is, however, controversial. In a nice and interesting italian article, the author (5) sympathetically reminds clinicians that .. "I don't know a primary who doesn't scowl at you when you use a bottle of albumin ... the beauty is that you don't have much literature to counter it ...". In support of his, the author recalls the 2004 SAFE study (6), conducted using 4% albumin versus normal saline, which concludes on the safety of albumin use in critically ill patients as well as the Dubois study (7) which reinforced the concept by underlining the benefits linked to the maintenance of values> 30 g / L. The discussions are obviously promoted by the limited availability that it presents compared to other therapeutic strategies such as crystalloid and synthetic colloid solutions, by its high cost and from inappropriate use. Among the many practices encountered by clinicians as well as the purpose of the following corporate cech that we share in this article, there is certainly without fear of denial, a documented practice of incongruous treatments underlying the hyperuse found in Campania and beyond. These include precisely the approach to hypoalbuminemia in elderly patients following major surgery usually suffering from hypoalbuminemia and undernutrition in the 4 weeks following surgery during which albumin is often still too often administered improperly.

Materials and Method

 To this end, for cognitive purposes, in our company we retrospectively analyzed the data relating to a cohort of patients aged over 75, after major orthopedic surgery followed in the year 2020-2022 . In the 2020-2022 cases carried out from January 2020 to March 2022 in the Intensive Rehabilitation Unit of the San Pio di Benevento Company at the Sant'Agata dei Goti Hospital, the patients hospitalized in ordinary hospitalization code 56 (post acute intensive rehabilitation) in 2020 and 2021 as a result of major orthopedic surgery and suffering from hypoalbuminemia and hyponutrition in the 4 weeks following surgery during which they underwent intensive rehabilitation treatment. The aim was to verify whether the treatment of hypoalbuminemia associated with hyponutrition was indispensable, in compliance with company guidelines and interpreted by Physicians as a potential improvement in the effectiveness of physiotherapy and clinical management in general. None of the Medical Specialists had been given any indication of the pharmacological modalities of treatment, and despite the widespread company indications of the last decade, as recalled in the recent and stringent Company Protocol relating to the year 2022 (severe hypoalbuminemia equal to score <2, 0 mg / dl). Undernutrition and the number of laboratory tests required was unclear and may depend on the patient's situation. If the cause was obvious and correctable, tests are likely to be of little benefit. Other patients might require a more detailed evaluation. Serum albumin assay was clearly the most commonly used laboratory test, and decreases in serum albumin and other proteins (eg, prealbumin [transthyretin], transferrin, retinol-binding protein) might indicate a protein deficiency or a protein-energy malnutrition ( 3,4). As undernutrition progresses, albumin slowly decreases; prealbumin, transferrin and retinol-binding protein decrease rapidly (4-7). Measuring albumin is inexpensive and predicts morbidity and mortality better than measuring other proteins. However, the correlation of albumin with morbidity and mortality may be related to both non-nutritional and nutritional factors. The inflammation produces cytokines that cause the extravasation of albumin and other nutritional protein markers, decreasing their serum levels(6,7).Since prealbumin, transferrin, and retinol-binding protein decrease more rapidly during starvation than albumin does, their measurement is sometimes used to diagnose or assess the severity of acute starvation(7). However, it is unclear whether they are more sensitive or specific than albumin. Total lymphocyte counts can be calculated, which often decreases as undernutrition progresses. This produces a marked reduction in CD4 + T lymphocytes, and therefore this count is not useful in patients who have AIDS. Other laboratory tests, including measuring vitamin and mineral levels, are used selectively to diagnose specific deficiencies ( 3).

Results

In fig.1 we report the data extracted from global corporate consumption (all Operating Units) and referring to the last half-year (last quarter 2021 and first quarter 2022) following the issuance of the Company determination and the new protocol, which shows how correct information training significantly affects and favors a Lean Management approach . The data relating to the scores studied (hypoalbumineamia if value <2.4 mg / dl, hyponutrition (weight loss and global reduction of values at the protidogram) and any associated supplementary treatment with IV albumin), were analyzed in a contingency table 2 x2 suitable to calculate probability coefficient (if p <0.005) and Odds ratio and verify if in the medical conduct there was an association between standard therapeutic treatment (simple monitoring of hypoalbumimemia with indications for dietary supplementation and / or crystalloids in case of iovolemia) compared to a treatment of hypoalbuminemia treated simply with Human Albumin and without emphasizing the nutritional aspects and hydration with crystalloids. The calculated odds ratio was used as a ratio index between the frequency with which an event occurs in a group of patients and the frequency with which the same event occurs in a group of control patients, referring in particular to the 'eventuality of IV administration of Albumin in case of non-critical hypoalbuminemia values  indicated in the guidelines and in the company protocol (i.e Hypoalbuminemia if score = <2.4 mg / dl). On the basis of the aforementioned scheme of interpretations, the association of serum hypoalbuminemia - hyponutrition and IV supplementary treatment (OR = 0.03) as the first choice was to be classified as a very strong association and in general the therapeutic choice extremely different from recent company indications (Chi - box 9.899, p0.0017, OR 0.03).  Finally, in order to exclude psychological issue affecting nutritin, a MMS examination was submitted as a psychological screening tool for all hospitalized patients as a screening for dementia, and with neuropsychological syndromes of a different nature. All reported at least a score of 24 (range 24-28, mean 26) showing in all at least a mild cognitive deterioration.





Discussion 

Albumin is known among doctors for its role in maintaining oncotic pressure, as a carrier of various endogenous and exogenous substances, with antioxidant and anti-inflammatory properties, as a scavenger for toxic substances and a buffer role in the acid-base balance. In fact, among the recent literature stands out a RCT from New England studying a population of patients with severe sepsis / septic shock and the effects on mortality of the administration of albumin and crystalloids, compared with crystalloids alone, having as target a serum albumin value not lower than 30g / l (8). In Italy, on the other hand, we recall the ALBIOS study (9) involving 100 Italian intensive care units and which found no differences in results in the various critical intensive care outcomes with the exception of the suspension of vasopressors and inotropes which occurred earlier in the albumin group. Recently things seem to change: in 2011 Delaney's meta-analysis (10) comes out and in 2012 the guidelines of the Surviving Sepsis Campaign (11) come up with the indication to consider filling with albumin (albeit with a recommendation level 2C) when large quantities of crystalloids are administered. Hypoalbuminemia is frequently observed in hospitalized patients and can be traced to multiple causes (reduced synthesis, increased losses, increased catabolism) but the mechanism is not yet well defined. What is certain is that hypoalbuminemia is associated with inflammation which increases capillary permeability and the loss of serum albumin. Therefore, the increase or decrease in serum albumin is an expression of improvement or worsening of the clinical status, especially in the elderly. However, with the administration of albumin, a reduction in the request for fluids, in the rate of infection and in the mortality of the critically ill patient has not been demonstrated. Ultimately, hypoalbuminemia in itself is not a condition that justifies the therapeutic use of albumin. The indications are specified in AIFA Note n.15 and in particular it can be used in two groups of clinical conditions: acute and chronic with low albumin (liver cirrhosis, nephrotic syndrome, malnutrition). The rationale for use is in any case linked to its action on oncotic pressure and the expansion of plasma volume and its regulatory function of acid-base balance. In general, albumin should not be used for nutritional purposes and in major surgery it is indicated in patients only if, after normalization of the volume, the albumin is less than 2.5g / dl, where the first choice therapy they are crystalloids as colloids determine a greater risk of complications (IRA, EPA, impact on coagulation) without improving the outcome, as evidenced by the scientific literature (12). In the elderly, after major surgery, cardiac function and a possible use for hypovolemia should be considered as a last choice for volume expansion after crystalloids and non-protein colloids and under certain conditions (Note 15). In the post-operative major surgery patient, in general, the use of albumin in the immediate postoperative period is not recommended for any type of surgery. In the malnutrition of the elderly operated on for albuminemia, other factors must ultimately be corrected (12).

Conclusions

All hospitals and ours recently (12), through specific protocols, have regulated the use and request of Human Albumin in accordance with the International and National Guidelines and AIFA Note 15 (13). The indications are exhaustively shared and explained and the necessary dose dose is calculated by applying the formula Dose (g) = ((Desired albumin (g / L) - current albumin (g / L)) x plasma volume (0.004L / kg) x 2 (If available Albumin or calculate with protidemia). The dose thus calculated will be administered in such a way as not to exceed 0.5g / kg / day at an infusion rate not to exceed 10g / h, with the exception of particular clinical situations (Source : Internal Protocol of the Pharmacy Operating Unit for the Units of the Azienda San Pio Benevento, 2022). As wisely reported (5) "it will be difficult to oppose the way to" fill "the critically ill patient with albumin" but the protocols will have to limit improper use in the absence of certainties, if only for the certainly high cost of the drug. However, pending new and stronger evidence, compared to the past Albumin will continue to be considered as an additional weapon in selected cases and it is essential that these ev ideas are shared as much as possible with clinicians of any discipline so that a Lean Managemene based approach is promoted even in hypoalbuminemia .
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