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[bookmark: _Toc292291955]Summary
Spinal cord injuries are responsible for the irreversible physical disability of a significant and growing number of young people, and are particularly related to violent causes. To date, there is no clinical protocol capable of promoting regeneration of the injured spinal cord, and the search for stabilization of the spine and the controversial treatment with high doses of anti-inflammatory steroids are the only therapeutic approaches available for these patients. This project aims to test a new therapy in acute spinal cord injury patients that has been shown to be safe and effective in tests with laboratory animals. It involves the local injection of a small volume of polylaminin, a formulation obtained from a natural protein produced endogenously by humans. The proposal foresees the inclusion of 20 patients with complete injuries diagnosed within the first 48 hours after the trauma and who necessarily have an indication for surgery. Of these, 10 will be treated with polylaminin and 10 will correspond to the study control. Randomization will be stratified according to the type of injury (cervical or thoracic). Treatment will be carried out at Azevedo Lima State Hospital or Souza Aguiar Municipal Hospital (or at other hospitals in the municipality or state of Rio de Janeiro that wish to include patients and have the appropriate structure). The objectives of the study are to verify the safety and feasibility of the treatment, as well as its effectiveness. It is hoped that there will be no adverse effects and that the treated group will show a better progression than the control group, which will be assessed using the AIS neurological index (American Spinal Injury Association scale, ASIA), the independence index and quality of life forms, SCIM and EQ-5D, respectively, and a comparison between magnetic resonance images and non-invasive electrophysiological tests.
[bookmark: _Toc157417331][bookmark: _Toc292291956]

Introduction

PATHOPHYSIOLOGY

Spinal cord trauma results from a mechanical attack on the central nervous system in the region of the spinal cord. This can result in the loss or irreversible impairment of movement and sensitivity in the body below the affected region. Spinal cord injuries are one of the main causes of physical disability in young people. According to research carried out in the United States (National SCI Statistical Center - NSCI SC), approximately 250,000 - 400,000 individuals are currently living with spinal cord injuries in that country, and approximately 11,000 new cases are recorded each year. In Brazil, these statistics are not well known, but it is known that, as in the USA, the incidence of spinal cord trauma is mainly linked to traffic accidents, firearm injuries, falls and sports accidents, in decreasing order of prevalence. To date, there is no clinical treatment capable of promoting the regeneration of damaged nerve tissue, and the attempt to stabilize progressive tissue damage through the use of anti-inflammatory corticosteroids is the only conventional treatment option available worldwide1. It is worth noting that NASCIS III, a study carried out on the basis of data obtained in various countries, concluded that the injection of methylprednisolone, the most widely used conventional treatment to date, does not lead to any benefit for the patient 2, which has led several countries to suspend the use of this corticoid.

The first events observed after trauma are direct tissue damage, which includes the rupture of cell membranes and blood vessels, the breakdown of the blood-brain barrier and also cell death. These initial reactions characterize the acute phase, also known as primary injury. Subsequently, the inflammatory, ischemic and apoptotic processes cause progressive degeneration of the affected area, and very often increase the extent of the original damage. These events constitute the so-called secondary injury and are crucial for establishing a non-permissive environment for axonal regeneration3, 4. The pathophysiology of spinal cord injuries leads to two possibilities for therapeutic intervention: one aimed at containing the progression of the secondary injury and the other directly promoting the reconstruction of the destroyed tissue.

Spinal cord injuries can be complete or incomplete, the former being characterized by the total loss of sensitivity and voluntary motor control below the injured area. If the injury affects the cervical regions, it leads to quadriplegia, characterized by the total loss of muscle strength in the upper and lower limbs, loss of sensation, sphincter management and, in higher injuries, respiratory capacity. When the injury affects the thoracic and lumbar regions, the resulting condition is paraplegia, which will affect the lower limbs, almost always also compromising urinary, intestinal and sexual functions.

The recovery of spinal cord injury patients is long and complex. It involves long periods of hospitalization, which increases the risk of complications that can even compromise the patient's survival. Afterwards, there is a permanent need for rehabilitation and learning to adapt to daily life. The return to work, social life and leisure activities is greatly impacted and rarely occurs satisfactorily for the individual. In this context, and given that there is no possibility of an effective treatment, Physicians, researchers and patients are motivated to test experimental procedures that could result in effective gains for patients. 


CONSIDERATIONS ON THE NATURAL HISTORY OF SPINAL CORD INJURIES

As will be detailed below, the treatment proposed here must necessarily be applied in the acute phase, i.e., within 3 days of the trauma occurring. Carrying out the test in the acute phase raises two important questions: the reliability of the diagnosis in the first few days after the trauma and also the degree of accuracy with which an improvement promoted by the treatment can be identified in a situation where spontaneous progression is difficult to predict. For this reason, it was important to look for well-founded epidemiological data on the natural progression of spinal cord trauma in a large number of patients who had not undergone any experimental treatment. 

Patients with incomplete injuries (AIS B, C and D) are those who show some sign of sensitivity and/or motor control below the level of the injury. These patients have very variable but significant chances of developing improvement over time. For example, Burns et al. in 5 observed that around 60% of patients diagnosed with AIS B in the first 48 hours after trauma spontaneously progressed to AIS C or D within a year. On the other hand, this same study revealed that among the patients diagnosed with a complete injury (AIS A) between 24 and 48 hours and without any element hindering the neurological test (associated brain trauma, psychiatric illness, drug use or severe pain), only 2.6% progressed to AIS B after 1 week and 6.7% within a year. It is important to note that, even in these few cases, the progression observed was to grade B, which means a gain in sensitivity, but no gain in motor control. The unequivocal conclusion of this study of more than 100 patients was that those diagnosed with AIS A between 24 and 48 hours after the trauma do not show any motor progression (AIS C, D or E) over a period of 1 year, with the achievement of some sensitivity below the injured area being observed in less than 10% of cases. Here, the term "certainly" indicates that it is essential to consider as exclusion criteria all those factors that could compromise neurological assessment in the first few hours after trauma. Such factors would be associated brain trauma, pain, drug use, psychiatric illnesses and any other elements identified by the examining Physician as capable of compromising the assessment5.

Similar percentages of progression, ranging from 4 to 13% from AIS A, have been observed in other studies6,7,8. In particular, a retrospective study published in 2007 evaluated 48 Portuguese patients diagnosed with complete spinal cord injury (AIS A) between 1993 and 20029. This study found that none of them progressed to AIS C, D or E, with only isolated cases of progression to AIS B (no motor recovery) being detected.

This set of results confirms that the diagnosis of AIS A in the first 48 hours, as proposed in the project presented here, is reliable and indicative of little or no prognosis of possible motor progression over a period of 1 year. Therefore, the expected efficacy of the proposed treatment can be seen in the progression of AIS A patients towards higher rates of progression in sensitivity or motor control. It is also important to point out that the lack of motor improvement expected for the control patients (those who will not receive polylaminin) will allow all 20 participants in the project to be free to engage in any additional rehabilitation programs, beyond the 200 hours offered by the project (see below), without detriment to the analysis of the results. 


POLYLAMININ

Polylaminin is the name given to a polymer of the protein laminin, which in turn is a natural molecule produced endogenously by various animals, including humans. Laminin is exactly the protein chosen by nature to promote axon growth in normal situations. It is found paving the pathways through which axons pass, both during the embryonic development of the nervous system and in the regeneration of peripheral nerves, which occurs spontaneously even during adulthood10,11. In addition, it has recently been shown that in the case of the rare spontaneous regeneration that occurs in the adult central nervous system, axonal fibers also grow in contact with laminin12.

In nature, the laminin protein is mostly found in the form of polymers in the extracellular matrix. However, in the process of extracting it from the human placenta, the polymeric network is broken up and at the end of the process, only the isolated protein units are recovered. A few years ago, our laboratory discovered an efficient and original way of re-polymerizing laminin in the laboratory13. This process leads to the formation of polymers that are structurally and functionally similar to those produced naturally by biological tissues14,15. The polymerization process is necessary because the monomeric protein does not have the same properties as the polymer. In the model of spinal cord injury in rats, for example, our group16 and others have observed that treatment with unpolymerized laminin has no beneficial effect on the course of the injury17,18. 

The process for producing polylaminin is the subject of a UFRJ patent application registered with the INPI and the International Patent Register under the numbers PI 0704128-4 and PCT/BR2009/000051, respectively. This process essentially consists of polymerizing the protein in a plastic tube by adding a solution of acetate buffer (pH 4) containing calcium. The protein instantly polymerizes inside the tube, forming a polymer called polylaminin, which is then aspirated with a syringe and injected directly into the injury site. It is important to note that injecting the animal only with the vehicle (acetate buffer, pH4) does not cause any adverse effects or functional improvements.


PREVIOUS RESULTS

Between 2006 and 2010, we conducted a series of experiments on rats to evaluate the effects of treatment with polylaminin after an experimental spinal cord injury. Injections of both the polymer and the vehicle alone were tested at times varying between 30 minutes and 10 days after the injury. In addition, four different types of injury were tested: compression, moderate contusion, partial dorsal section and complete transection. We observed that only the previously polymerized protein, i.e., polylaminin, was capable of promoting an improvement in the locomotor function of the animals after injury. This improvement varied between 20 and 200%, depending on the type of injury tested. The positive effect of the treatment was greater the shorter the period of time between the injury and the injection of the protein. It is important to remember that when non-polymerized protein was used, i.e., only diluted in neutral pH buffer, no improvement was observed. 

Morphological analysis of the spinal cords revealed that the functional improvement shown by the treated animals was related to at least 3 aspects: (1) a reduction of more than 50% in the area of the cystic cavities formed in the spinal cord tissue after the injury, (2) a 3-fold increase in the number of regenerated fibers (positive for the marker of regenerating fibers, GAP-43) and (3) a decrease in the infiltrate of inflammatory cells16. This last result was reinforced by the observation that the amount of the inflammatory marker, C-reactive protein, in the serum of the animals treated with polylaminin decreased 2-3-fold during the first week of treatment. In addition, polylaminin promoted a reduction in the amounts of the pro-inflammatory cytokines IL1-, TNF- and IL-6 in the spinal cord tissue detected as early as 2 or 24 hours after the injury (Marcos Assis Nascimento, master's thesis, 2011). This last result suggests that polylaminin's mechanism of action involves reducing the release of inflammatory mediators by cells residing in the spinal cord. 

In order to investigate whether there could be any adverse effects from intramedullary injection of polylaminin, we carried out toxicity studies in rats and dogs. In the case of rats, the treatment was tested in animals previously subjected to spinal cord injury and also in animals without injury. The mortality rate, weight, blood count, leukogram and liver toxicity markers AST, ALT and alkaline phosphatase were monitored. The only significant change observed was an increase of 20 to 30% in the first 24 hours in the amount of neutrophils (segmented) in the blood of the animals treated with polylaminin. It is interesting to note that the increase in neutrophils in the blood was accompanied by a reduction in the number of neutrophils in the medullary compartment. This result is compatible with those described in the previous paragraph, as it also indicates a negative modulation of local cytokine signaling by polylaminin. The other parameters observed, mortality, weight, blood analysis and liver toxicity markers, did not change between the groups. In addition, no behavioral effects or any other notable adverse effects were observed. These results indicate that polylaminin is not toxic to rats.

Lastly, we carried out a similar study in dogs that had suffered accidental spinal cord injuries and were in the chronic phase of the injury. This study included animals whose trauma had occurred at least 3 months previously and who did not show any signs of functional progression. The treatment was injected directly into the bone marrow in a surgical procedure and the animals were monitored for 4 weeks. No adverse effects were observed and no significant changes in toxicity markers were detected. It is important to note that some of the chronically treated animals did not show any functional improvement within 1 month of the intervention. The lack of motor progression in this time window was to be expected since polylaminin's main mechanism of action involves precisely containing the secondary injury through its anti-inflammatory effect in the acute phase. The more acute the intervention, the more effective the treatment will be. This fact justifies our choice of proposing a clinical trial in humans first in acute injuries.
[bookmark: _Toc157417335]

[bookmark: _Toc292291957]Justification for the Study

Spinal cord injuries lead to high morbidity and greatly compromise the quality of life of patients. In complete injuries (AIS A), patients lose the ability to control their movements below the affected area and also lose sensitivity to touch, pain, cold and heat. In addition, their ability to control their anal and urethral sphincters is affected, forcing them to use probes all the time. Furthermore, the ability to detect the need to empty the bladder and bowel is also lost. Sexual activity is highly impacted. At the highest levels of injury, the patient is unable to breathe without the aid of a ventilator. The fact that spinal cord injuries are highly disabling and bring great suffering to those affected justifies carrying out a clinical study that could lead to improvements in the quality of life of patients.

Patients unequivocally diagnosed with AIS A in the first 48 hours after the trauma have around a 10% chance of acquiring sensitivity below the injured level over a period of one year and no chance of showing spontaneous motor progress over a similar period. The fact that patients with complete injuries (AIS A) have no chance of significant improvement justifies carrying out a clinical study that could create this chance.

There is no effective treatment option for spinal cord injuries in the acute phase. Patients are referred to emergency hospitals, where they are treated with the steroid methylprednisolone, in the hope that the drug will contain the progressive secondary damage that radiates from the primary traumatic injury. However, it has already been observed that large groups of treated patients do not evolve any better than groups of untreated patients. In addition to methylprednisolone, surgical treatment is carried out as quickly as possible and may include: 1) decompression of the spinal cord, usually by removing the laminae of the vertebrae to increase the space available for edema; 2) removal of bone fragments or other exogenous fragments, and 3) placement of fixation prostheses. The fact that there is no effective treatment for the acute phase of spinal cord injury justifies proposing a clinical study into a therapy that could contain the secondary damage and reduce the losses caused by the traumatic injury. 

The therapeutic agent subject to this study, polylaminin, was tested on rats and promoted a functional improvement superior to any other drug that has been tested on animals to date. The score for the open field locomotor test, BBB, for animals subjected to transection injury and treated with polylaminin was 11, while an average score of 3.5 was obtained for untreated animals. The injection of 10 µl of polylaminin directly into the spinal cord of rats did not cause any significant injury. No tissue deformity or change in histological organization was observed beyond the specific point of needle penetration. Furthermore, polylaminin did not cause any adverse effects or signs of toxicity when injected into rats or dogs. The fact that polylaminin is effective for rats and safe for dogs and mice justifies carrying out a clinical study to verify its possible beneficial effects in human patients. 

The treatment proposed here has not yet been sufficiently tested in chronic injuries to evaluate its possible effectiveness. It has been shown that rats treated in the sub-acute phase (10 days after the injury), i.e., when the secondary injuries are already stabilized, show a functional improvement of around 30% and an increase in the number of regenerated fibers after 2 months (Madalena Martins Barroso, PhD thesis). In the case of dogs, the treatment of natural injuries was carried out in the chronic phase (more than 3 months after the injury). No adverse effects were observed, but only half of the animals showed any functional recovery within 1 month. These animals are still being monitored and their motor progress cannot be scientifically substantiated, since the morphological analyses needed to describe the regeneration phenomenon would require the animals to be sacrificed. The fact that the possible benefits of polylaminin in chronic injuries have not yet been sufficiently characterized in animals, together with the fact that treatment only in the chronic phase would not take advantage of the powerful anti-inflammatory effect of polylaminin capable of containing secondary damage, justify proposing a clinical study in the acute phase before proposing a study in the chronic phase.

[bookmark: _Toc157417336]The method of application of polylaminin is injection into the spinal cord parenchyma, which can only be done in a surgical center. The fact that the application method requires complex surgery justifies proposing the study directly on patients affected by spinal cord injury - and not on healthy patients - and also the choice to consider the need for surgical treatment as an inclusion criterion for the study.



[bookmark: _Toc292291958]Purposes

General Objective

To evaluate the feasibility and safety of using polylaminin to treat patients with acute spinal cord injury.


Specific Objectives

1. To evaluate the effect of the test treatment in relation to the composite outcome of death or worsening of the AIS neurological index or appearance of toxicity indicators in the treated group compared to the control group;
2. To evaluate the role of the test treatment in the recovery of motor and sensory functions assessed by the AIS index after 1, 2 and 10 days and 1, 3, 6 and 12 months; 
3. To verify whether there are differences between the groups of treated patients and controls by assessing the AIS neurological index;    
4. To verify the rate of fracture resolution and spinal cord regeneration by magnetic resonance imaging at 1, 6 and 12 months after the procedure, with functional consolidation of the injured vertebra and recovery of nerve tissue in the treated group compared to the control group;
5. To evaluate the length of stay in the intensive care unit and the total length of hospital stay between the groups;
6. To evaluate the effects of the intervention on motor recovery using surface electromyography and mapping of motor unit recruitment strategies at 1, 3, 6 and 12 months after treatment.
7. To evaluate the role of the test treatment on the quality of life of the studied group and on the perception of health between the groups through the EQ-5D questionnaire to be applied before the treatment injection and 1, 3, 6 and 12 months after the treatment;
8. [bookmark: _Toc157417340]To evaluate the role of the test treatment on the degree of independence between the groups using the SCIM questionnaire to be administered before the treatment injection and 1, 3, 6 and 12 months after the treatment.


[bookmark: _Toc292291959]Methods
STUDY DESIGN

Prospective, randomized, single-blind clinical study.

[bookmark: _Toc292291960]STUDY POPULATION SELECTION
[bookmark: _Toc157333617]Patients with spinal cord injury admitted to the emergency department of the Azevedo Lima State Hospital or Souza Aguiar Municipal Hospital due to spinal cord injury will be selected, according to the eligibility criteria below. Other hospitals in the municipality or state of Rio de Janeiro that wish to include patients and have the appropriate structure may also take part in the study.
[bookmark: _Toc157417343]
[bookmark: _Toc292291961]ELIGIBILITY CRITERIA
Inclusion criteria
1) Age: minimum 18 years and maximum 60 years 
2) Neurological condition: Patients classified as "A" on the AIS scale will be included.
3) Location of trauma: spinal cord injury involving the cervical spinal cord between C4 and C7 or thoracic, with indication for spinal decompression or fixation surgery.

Exclusion criteria

1) Presence of severe brain trauma.
2) No indication for spinal surgery.
3) Patients requiring permanent mechanical respiratory support, i.e., those affected at levels above C4.  
4) Polytraumatized patients, with bleeding complications and requiring other surgeries. 
5) Previous neurological diseases (EX. Alzheimer's, Amyotrophic Lateral Sclerosis, Cerebrovascular Accident sequelae) or functional dependence of any etiology prior to the trauma.
6) Alcohol abuse or dependence according to DSM IV criteria.[footnoteRef:1] [1: Alcohol abuse defined by the presence of at least 1 criterion in a 1-year period ([1] general impairment such as failure to work or perform domestic duties; [2] hazardous use such as driving, swimming or operating equipment while intoxicated; [3] legal problems related to alcohol use; [4] social or relationship problems related to alcohol use) or alcohol dependence defined by the presence of at least 3 criteria within a period of 1 year ([1] tolerance defined by the need for progressive amounts to achieve the same effect; [2] withdrawal syndrome; [3] reports of drinking more than they would like; [4] frustrated attempts to stop the habit; [5] excessive time loss related to alcohol use, such as a hangover; [6] social or relationship problems related to alcohol use; [7] continued use despite physical or psychological consequences.] 

7) [bookmark: _Toc292291962][bookmark: _Toc157333620][bookmark: _Toc157417347]Any other co-morbidity which, at the discretion of the investigator, makes it impossible to include the patient in the study.
SAMPLE SIZE

The sample size was calculated based on a convenience sample, since this is a pilot clinical study whose main objective is to evaluate the feasibility and safety of the procedure, including a small number of patients.

[bookmark: _Toc292291963]SCREENING PERIOD

After checking the inclusion and exclusion criteria, patients who are eligible and agree to take part in the study, with a signed informed consent form from themselves or their legal representative, will be subjected to information collection on co-morbidities, demographic data and causes of injury, as well as a clinical evaluation to define the level of spinal cord injury and the AIS index. Initial tests will be requested: X-rays in the anteroposterior and lateral projections, computed tomography and magnetic resonance imaging of the spine. These tests are essential for diagnosing the need for surgery, as well as for guiding the surgical intervention. Patients will also undergo a complete blood count, cholangiogram, biochemistry and a t-PCR test.

[bookmark: _Toc165620003][bookmark: _Toc292291964]RANDOMIZATION

The patients included in the project will be randomized to one of 2 groups: conventional surgical therapy for decompression and/or stabilization/fixation of the spine (G1) or surgical therapy for decompression and/or stabilization/fixation of the spine combined with polylaminin injection (G2).  Randomization will be central, carried out in the Extracellular Matrix Biology laboratory at UFRJ by the biological material analysis and preparation team by a random draw using sealed, opaque, numbered envelopes in a 1:1 ratio, stratified according to the level of the injury, whether cervical or thoracic. Two randomization boxes will therefore be set up containing equal numbers of G1 and G2 ballots, corresponding to the strata: patients with thoracic injuries and patients with cervical injuries. The reason for this stratification is the need to compare control patients with those treated for the same type of injury, since the clinical outcomes expected for patients with cervical injuries are different from those expected for patients with thoracic injuries.

The group of patients included will not be stratified by age. However, it is known that this variable may influence the outcome. The influence of age will be considered when analyzing the results. Patients, caregivers and outcome assessors will remain blinded to the group to which the patient has been allocated until the end of the study. 

Only the team directly linked to the preparation and injection of the treatment will know the group to which the patient will be allocated and each member of this team will sign a confidentiality agreement, attached to this project, regarding the confidentiality of the allocation.


TIME WINDOW ESTABLISHED FOR THE START OF EXPERIMENTAL TREATMENT

Patients who are able to receive treatment within 72 hours of the trauma will be included. During hospitalization, patients will be treated according to clinical criteria. 


PREPARATION OF PROTEIN AND SOLUTION FOR INJECTION

Polylaminin is prepared by diluting the laminin protein in acetate buffer, pH4, containing calcium. Human laminin from a commercial source (Millipore Corporation) is obtained at a concentration of approximately 250 μg/ml and previously aliquoted in a volume of 400 μl into eppendorf-type plastic tubes and stored in the freezer (-20 °C).

To dilute the protein, a volume of 600 μl of diluent (20 mM sodium acetate buffer, pH 4, containing 1 mM CaCl2) will be added to the tube containing laminin. The final concentration of laminin will then be 100 μg/ml. The administration dose will be 1 μg/kg and the final injection volume will be determined according to the weight of the patient.

The aliquots of laminin will be stored in a freezer at Azevedo Lima State Hospital or Souza Aguiar Municipal Hospital and taken in Styrofoam with ice to the operating room. The diluent, also stored in a freezer, will be kept at room temperature in the operating room and added to the tube with the protein only when the patient is ready to receive the injection. Immediately after dilution, the formed polylaminin will be aspirated with an insulin syringe (1 ml) for injection.




INJECTION PROCEDURE

The surgeon will receive a vial containing sterile human laminin packed in Styrofoam with ice, a sterile 1 ml syringe and also a diluent solution (20 mM sodium acetate buffer, pH 4, containing 1 mM CaCll2) at the time of the procedure with the patient already transferred to the operating room. 

The surgical access will be determined according to the type and location of the injury, based on strictly technical criteria according to the needs of the patient. In this way, the spinal cord can be exposed by either a posterior or anterior approach.  

The treatment will be applied to the region of the exposed spinal cord using two intramedullary injections, each containing half the total volume of the dose. The injection depth and angle will be determined in such a way as to bring the two fluid release sites as close as possible to the ideal distance of 1 cm from the probable focus of the injury. The two injection points will be defined as proximal and distal along the cephalocaudal axis. 

[bookmark: _Toc157333629][bookmark: _Toc157417356]
[bookmark: _Toc157417357]PROPOSED ASSESSMENT METHOD(S) FOR EACH OUTCOME

I. International Criteria for Functional and Neurological Classification of Spinal Cord Injury (AIS index of the American Spinal Cord Injury Association, ASIA). It consists of an assessment protocol established by the American Spinal Cord Injury Association with the aim of classifying the level of injury and determining the degree of functional independence of the patient. The AIS scale uses neurological test findings to classify types of injury into specific categories: (1) AIS A - complete injury, absence of motor and sensory functions, (2) AIS B - incomplete sensory and complete motor function, (3) AIS C - incomplete motor function, (4) AIS D - incomplete motor function with minor dysfunctions and (5) AIS E - normal motor and sensory function. The method will make it possible to classify the different injuries, the degree of spinal cord damage that occurred and sensory-motor progression during the patient's follow-up. 
II. Clinical examination and laboratory tests: The clinical examination consists of obtaining the data that will make it possible to diagnose the patient's state of health and, in this case, will include the general neurological test (in addition to the assessment on the AIS scale mentioned above). Laboratory tests include a complete blood count (CBC) to evaluate general health and immune status, liver (AST, ALT and alkaline phosphatase) and kidney (creatinine and urea) toxicity markers and viral markers to detect previous illnesses. Serum C-reactive protein will also be measured to monitor systemic inflammation. The clinical examination and laboratory tests will be used to evaluate the health of the research subjects and investigate any adverse effects of the treatment. 
III. Magnetic Resonance Imaging (MRI): this is a diagnostic imaging method that does not use radiation and allows high-definition images of the anatomy of organs to be portrayed through the use of a magnetic field. MRI will be used to precisely locate the spinal cord injury, help classify the type of injury and measure its area of extension. 
IV. Assessment of muscle electrical activity (Surface electromyography). The method consists of the placement of surface contact electrodes and the recording of spontaneous or voluntary muscle electrical activity (motor unit action potentials, MUAP). The recorded signals are analyzed to detect muscle contractile activity and motor unit (MU) recruitment strategies.
V. EQ-5D Questionnaire: This is a generic, multidimensional questionnaire, not specific to a particular age, disease or treatment group. It consists of 15 items covering 5 domains: (1) mobility, (2) personal care, (3) usual activities, (4) pain/ discomfort, (5) anxiety/depression. There is also a graph to measure health status from the patient's own perspective. This will be used to evaluate the quality of life and reintegration of spinal cord injury patients into society.  
VI. Assessment of Independence in Spinal Cord Injuries (The Spinal Cord Independence Measure - SCIM). The method consists of 94 categories, with 18 items divided into 3 sub-scales (areas of function):  (1) self-care (eating, bathing, dressing, personal hygiene), (2) breathing and sphincter management, and (3) mobility. The points obtained range from 0 to 100 and make it possible to estimate the clinical condition, patient comfort and the social interaction capacity of the patient.

[bookmark: _Toc292291965]FOLLOW-UP VISITS

Follow-up visits will take place at 10, 30, 90, 180 and 360 days after polylaminin injection and will be coordinated by the study's clinical participants (neurologists and/or physiatrists). Consultations for neurological assessment will initially take place at the Azevedo Lima State Hospital or the Souza Aguiar Municipal Hospital, and then at the Physical Medicine and Rehabilitation Service of the Clementino Fraga Filho University Hospital (HUCFF). Patients will undergo a clinical neurological assessment to analyze the recovery of sensory and motor functions. In addition, they will answer two questionnaires: 1) the EQ-5D quality of life questionnaire accompanied by the visual analog scale of health perception, 2) the specific spinal cord injury independence questionnaire (SCIM), validated in Portuguese according to the versions attached. Interviews will be carried out prior to treatment, 1 month, 3 months, 6 months and 1 year after treatment. Laboratory tests will also be carried out to evaluate the general state of health of the patient and possible adverse effects not predicted by the application of polylaminin. 

In addition, MRI scans of the spine will be carried out (before surgery, 1, 6 and 12 months after treatment) in order to evaluate the progression of the spinal cord injury. These tests will be carried out at the Clínica de Diagnóstico por Imagem - CDPI [Diagnostic Imaging Clinic]. 

Electromyography tests will also be carried out to measure the motor recovery of the patients. These tests will be carried out at UNISUAM.

It is important to note that the Physicians responsible for the assessment will not know the group to which the patient being examined belongs.


PATIENT TRANSPORTATION

Patients will be transported in the acute phase of the injury (up to 48 hours after the injury) from Azevedo Lima State Hospital or Souza Aguiar Municipal Hospital to the Diagnostic Imaging Clinic - CDPI, where they will undergo the NMR examination. This transportation will be carried out using a private mobile ICU service, contracted by the clinical study and at no cost to the patient. Transportation by mobile ICU will include full assistance for the patient to ensure their safety during the journey. 

During the 1-month, 3-month, 6-month and 12-month segment visits, the patient will also be transported from their home to the HUCFF for neurological assessments. Only at the 1, 6 and 12 month visits will the patient be transported from the HUCFF to the Diagnostic Imaging Clinic - CDPI, for the MRI scan. Patients will also have access to specialized transport during weekly physiotherapy sessions, taking the patient from their home to UNISUAM or to physiotherapist Adriana Dias' office, where physiotherapy sessions and electromyography assessments will be carried out. In all these cases, transportation will be provided by a private company, in ambulances adapted for transporting patients with spinal cord injuries or vehicles adapted for transporting wheelchair users.


REHABILITATION

Each of the 20 patients taking part in the study will be offered 200 hours of physiotherapy. Spread over 1 year, these 200 hours will correspond to approximately 4 hours per week. The rehabilitation will be carried out at the Human Movement Analysis Laboratory of the Augusto Motta University Center (UNISUAM) or at the office of physiotherapist Adriana Dias Monteiro, CREFITO 2-19821F, located at Rua Siqueira Campos, 43, sala 811, Copacabana, Rio de Janeiro-RJ. These locations have specific equipment such as a treadmill with weight support, a balance platform, bars and analysis cameras, in order to be able to carry out optimized therapies for patients. The team will consist of coordinating physiotherapists who will be responsible for carrying out the necessary procedures to maximize patient progress. All patients will receive the same rehabilitation treatment through the project. However, the  access of the patient to treatments other than those offered by the project itself will not be controlled. The justification for this is that it is not acceptable to restrict conventional treatment opportunities for study participants. In addition, no noticeable motor improvement is expected in the control patients, even those who undergo the most intense rehabilitation programs. In cases where additional treatments occur, patients will be obligated to inform the study coordinators so that any biases can be detected a posteriori. It is important to note that the physiotherapists responsible for the assessment will not know the group to which the patient being treated belongs.

[bookmark: _Toc157333630][bookmark: _Toc157417358][bookmark: _Toc292291966]DATA COLLECTION PLAN

An electronic database will be developed to store the information collected. An interim analysis will be carried out after all patients have completed 6 months of follow-up. The final analysis of the results will be carried out after including the expected number of patients once all have completed 12 months of follow-up. A safety committee (bioethics committee described below) will be established to review and characterize the clinical outcomes and adverse events in both the interim and final analyses. 

For the clinical and quality of life assessments, a data collection form will be used, attached to this project, which will be filled in by the Physician at the time of the visit. All imaging tests will be analyzed and evaluated centrally by two independent radiologists, blinded to the group to which the patient has been assigned. Both the forms filled in by the Physicians and the radiologists' reports will be sent to the research center at UFRJ (LBMEC laboratory) and registered in the study's electronic database.

For electromyographic evaluation, the EMG400-C device (EMG System do Brasil) connected to the same computer and NI-6009 acquisition dish (14 bits, National Instruments, Texas USA) will be used. The double Ag/AgCl disk electrodes (Hal Industria, 10 mm diameter, 10 mm inter-electrode distance) will be positioned in compliance with the international recommendations of Surface Electromyography for the Non-Invasive Assessment of Muscles (SENIAM). All the electrodes will be fixed with adhesive plaster to minimize artifacts produced by displacement of the skin. The sampling rate used will be 4.0 kHz per channel. The SuiteMYO 1.0 program (PhD2 Consultoria e Sistemas) for Windows® will be used to record and process the signals in the time and frequency domains.

Both the storage of the data collected and its analysis will be carried out by the research team, which will be based at the LBMEC laboratory at the Federal University of Rio de Janeiro.

[bookmark: _Toc157333631][bookmark: _Toc157417359][bookmark: _Toc292291967]DATA ANALYSIS PLAN

The data will be described as mean and standard deviation, median and interquartile range or by means of proportion and 95%CI as appropriate. Clinical and socio-demographic characteristics will be compared between the groups using the Wilcoxon test for continuous variables and Fischer's exact test for categorical variables. 

The Friedman test for repeated measures will be used to identify differences between the cervical and thoracic injury groups, with Bonferroni correction for multiple variations. The choice of statistical test will depend on the subjective analysis of data distribution in the sample and the Shapiro-Wilk test.  

Adverse events will be assessed from randomization until the event occurs. The comparison of adverse events between the treated groups and the control group will be carried out using the Kaplan-Meier curve.  Potential confounding variables will be included in the Cox regression model. 

Analyses will be carried out by protocol as well as according to the intention-to-treat principle. P-values <0.05 will be considered significant. All tests will be two-tailed.

[bookmark: _Toc165620007]

[bookmark: _Toc292291968]Bioethical Aspects
This study will be submitted to the CEP [Institutional Review Board] of the Municipal Health Department of Rio de Janeiro.
Once approved by the CEP, it will be submitted to CONEP, the National Research Ethics Commission. If approved by CONEP, this study will be registered in the Brazilian clinical trials registry (Brazilian Registry of Clinical Trials - REBEC) and in the international clinical trials registry (Clinical Trials) and can be started.
This project was designed in accordance with the terms established by Resolution 466/2012 and seeks to respect the principles of autonomy, beneficence and non-maleficence for the patient.
The principle of autonomy will be followed through the application of a Consent Form in lay language, accessible to patients with limited education, concise so that the patient can read it completely without boredom, but covering all the procedures that will be used in the study, as well as their potential risks and benefits. Also described are the rights and duties of the patient and the researchers, guaranteed access to the study's principal investigators and the CEP, and the confidentiality of the information provided.
The data used will be recorded on paper forms and in an electronic database. The study documents and paper forms will be archived according to the standards established by the Manual of Good Clinical Practice.19
Patients allocated to the control group will be followed up in the same way as patients allocated to the treated groups, in order to ensure that all patients included in the project have the same type of access to treatment and care provided by the care team involved in the research. 
This study does not involve the storage of biological samples or foreign collaboration. This research has been registered for a patent, whose INPI and international patent registration numbers are PI 0704128-4 and PCT/BR2009/000051, respectively. An independent bioethical safety committee will be established to review and characterize clinical outcomes and adverse events. It will be made up of a multidisciplinary team committed to the well-being of the individual. The members of the group will hold monthly meetings to evaluate the progress of the patients and analyze the possibility of continuing with the study.
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Potential risks and possible adverse effects
Treatment with the laminin protein has already been used on skin injuries and there are no reports in the literature of adverse effects caused by the protein. Precisely because it is an endogenous protein extracted from human tissue, no side effects are expected from its application to the spinal cord. However, the short-, medium- and long-term risks are unknown. 

Regarding the intramedullary injection procedure, post-operative nerve injuries are rare events and are usually related to the injection of anesthetics. Most injuries present as residual paresthesia, hypoesthesia and rarely permanent damage. Evidence of neurological disorders occurs in the first 24 hours in 19% of patients, decreases to 3-8% in the first 4-6 weeks and is less than 0.5% at one year. The deficits that appear in the first few hours are due to the presence of extra or intraneural hematoma, intraneural edema or due to the tissue injury itself. Late loss of neurological function suggests degeneration of nerve fibers. In these cases, it is usually not possible to evaluate if the cause was mechanical trauma, neurotoxicity of the local anesthetic or a combination of these factors.

Regarding laminectomy surgery, it can be said that it is a widely performed procedure in today's medicine. The risk of complications is low and is inherent to the pathology being treated. The cases of complications described to date report nerve damage, cerebrospinal fluid fistula and/or infection. Laminectomy can occasionally cause epidural adhesions caused by hemorrhages in the epidural space, which are secondary to surgical interventions and may be partly responsible for the painful manifestation. However, there are no major risks to the patient.
Muscle electrical activity will be evaluated non-invasively, thus reducing the risks associated with the tests.

The judgment criteria for toxicity will be defined as:
a) reduction in survival time or health status of treated patients compared to the control group.
b) increase in serum levels of biochemical markers of liver and kidney toxicity in treated patients compared to the control group.
c) a reduction in the AIS index between the groups and over the duration of the study for each patient.
d) an increase in the size of the tissue injury between the groups and during the progression of the study for each patient
e) reduction in quality of life indices
f) observation of unexpected and unjustified adverse reactions.

[bookmark: _Toc165620009][bookmark: _Toc292291970]Expected results.
Treatment with polylaminin is known to promote neuroprotection and induce regeneration and consequent functional improvement after various types of injury in rats. Therefore, it is expected that treating patients should lead to a reduction in the tissue destruction that follows the original trauma and induce the growth of damaged axons, which will result in their improvement from a functional point of view. 

The effectiveness of the treatment will be considered positive if the following are observed:
a) increased survival time of treated patients compared to the control group.
b) an increase in the AIS index between the groups and during the study period for each patient.
c) reduction in the size of the tissue injury between the groups and during the progression of the study for each patient.
d) recovery of voluntary control of motor units;
e) improved quality of life.

[bookmark: _Toc292291971]Project Feasibility
The Azevedo Lima State Hospital (HEAL) is one of the largest emergency hospitals in the Rio de Janeiro state health network. Located in Niterói, HEAL concentrates the largest number of emergency treatments, both clinical and traumatic, in the area that covers the metropolitan region of Rio de Janeiro. Therefore, HEAL is a reference in neurosurgery (and other specialties) for other hospitals. These determinants sometimes make HEAL the only option for referring urgent and emergency patients from other neighboring municipalities, greatly increasing its coverage area. 
Available resources:
1- Human resources - Present in the unit - has a full staff of surgeons, anesthesiologists and nursing teams on duty at all times. The surgeries in this study will be carried out by one of the neurosurgeons of the proposing group. 
2- Material resources - implants for spinal fixation.
3- Operating room - has suitable equipment, such as an image intensifier, an appropriate operating table and microscopy.
4- Large equipment 

The Souza Aguiar Municipal Hospital (HMSA) is one of the largest emergency hospitals in the municipal health network of Rio de Janeiro. Located in the central region of Rio de Janeiro, the HMSA concentrates the largest number of emergency treatments, both clinical and traumatic, in the area that encompasses the central region of the city. Therefore, HMSA is a reference in neurosurgery (and other specialties) for other hospitals. 
Available resources:
1- Human resources - Present in the unit - has a full staff of surgeons, anesthesiologists and nursing teams on duty at all times. The surgeries in this study will be carried out by one of the neurosurgeons of the proposing group. 
2- Material resources - implants for spinal fixation.
3- Operating room - has suitable equipment, such as an image intensifier, an appropriate operating table and microscopy.
4- Large equipment - HMSA has a CT scanner

The Human Movement Analysis Laboratory (LAMH) at the Augusto Motta University Center (UNISUAM) was created as a result of public notice 12/2008 issued by the Carlos Chagas Filho Foundation for Research Support in the State of Rio de Janeiro (FAPERJ) to meet the demand from people with neurological disabilities. The LAMH is part of the laboratories of the Postgraduate Program in Rehabilitation Sciences at the same institution and has all the instrumental and human resources to carry out surface electromyography assessments and rehabilitation programs.

Diagnostic Imaging Clinic - CDPI is a private company with extensive operational capacity and high professional quality that will provide the spinal MRI services for the patients in this clinical study.


The execution of this clinical research will rely on the voluntary work of the professionals involved, including Physicians, nurses, physiotherapists and biologists and biomedical professionals. In addition, the study applied for the FAPERJ call for proposals number 27/2013 and received approval to subsidize the planned costs of MRI scans of the spine, consultations with physiotherapists, development of an electronic database and patient transportation in a mobile ICU or vehicle suitable for people with disabilities. Therefore, all the expenses foreseen in this study (detailed below in the “Budget” section) will be covered by our own resources. 


[bookmark: _Toc292291972]Schedule


· Expected date to resume the inclusion of new research participants: June 1, 2019.
· Deadline for end of recruitment of research participants: July 1, 2023.
· Deadline for end of research participant follow-up: July 1, 2024.
· Deadline for clinical result analysis: July 1, 2024 to December 1, 2024.
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	Clinical evaluation

	Unit Value

	Frequency

	Value per patient
	Total Value (n=20)

	1. Laboratory Assessment 1
	R$ 98.06
	8
	R$ 784.48
	 R$ 15,688.00

	- Sodium
	R$ 6.80
	8
	R$ 54.40
	R$ 1088.00

	- Potassium
	R$ 6.80
	8
	R$ 54.40
	R$ 1088.00

	- Complete blood count
	R$ 19.44
	8
	R$ 155.52
	R$ 3,110.4

	- Glucose
	R$ 6.80
	8
	R$ 54.40
	R$ 1088.00

	- Urea
	R$ 6.80
	8
	R$ 54.40
	R$ 1088.00

	- Creatinine
	R$ 6.80
	8
	R$ 54.40
	R$ 1088.00

	- C-reactive protein (CRP)
	R$ 32.56
	8
	R$ 260.40
	R$ 5208.00

	- AST
	R$ 4.02
	8
	R$ 32.16
	R$ 643.20

	- ALT
	R$ 4.02
	8
	R$ 32.16
	R$ 643.20

	- Alkaline phosphatase
	R$ 4.02
	8
	R$ 32.16
	R$ 643.20

	2. Laboratory Assessment 2
	R$ 388.80
	1
	R$ 388.80
	R$ 7,776.00

	- PT, PTT, INR
	R$ 14.58
	1
	R$ 14.58
	R$ 291.60

	- Anti HBs IgG
	R$ 38.88
	1
	R$ 38.88
	R$ 777.60

	- Anti HBc IgM and IgG
	R$ 106.92
	1
	R$ 106.92
	R$ 2,138.40

	- HBs Ag
	R$ 34.02
	1
	R$ 34.02
	R$ 680.4

	- Anti HVC IgM and IgG
	R$ 97.20
	1
	R$ 97.20
	R$ 1,944.00

	- Elisa for HIV 1 and 2 
	R$ 97.20
	1
	R$ 97.20
	R$ 1,944.00

	3. Imaging Method
	R$ 750.66 to 758.48
	
	R$ 2,180.94 to 2,212.22
	R$43,618.80 to 44,204.40

	CT scan of the cervical or thoracic spine
	R$ 235.51
	1
	R$ 235.51
	R$ 4,710.20

	X-ray of the cervical or thoracic spine
	R$ 38.39
	1
	R$ 38.39
	R$ 767.80

	 Cervical MRI
	R$ 476.76
	4
	R$ 1,907.04
	R$ 38,140.80

	 Thoracic MRI
	R$ 484.58
	4
	R$ 1,938.32
	R$ 38,726.40

	4. Quality of Life Assessment
	R$ 0.00
	5
	R$ 0.00
	R$ 0

	EQ-5D 
	R$ 0.00
	5
	R$ 0.00
	R$ 0.00

	SCIM
	R$ 0.00
	5
	R$ 0.00
	R$ 0.00

	5. Surgical Procedure
	R$ 3,100.88
	1 (4 hours)
	R$ 3,100.88
	R$ 62,017.60

	Operating Room
	R$ 146.19 (hour)
	4 hours
	R$ 584.76
	R$ 11,695.20

	Surgical Equipment
	
R$ 771.50
	
4 hours
	 R$ 771.50
	R$ 15,430.00 

	Neurosurgery (1) (anterior intersomatic fusion)
	
R$ 1,744.62
	
4 hours
	R$ 1,744.62
	R$ 34,892.40  

	6. Manipulation procedure
	R$ 205.00
	
	R$ 205.00
	R$ 4,100.00

	Laminin
	R$ 200.00
	1
	R$ 200.00
	R$ 40000.00

	Polylaminin Production
	R$ 5.00
	1
	R$ 5.00
	R$ 100.00

	7. Injection Procedure
	R$ 0.50
	1
	R$ 0.50
	R$ 10.00

	Insulin Syringe
	R$ 0.50
	1
	R$ 0.50
	R$ 10.00

	8. Hospitalization
	
	
	R$ 5,668.32
	R$ 113,366.40

	Emergency (6 hours)
	R$ 104.93
	48 hours
	R$ 839.44
	R$ 16,788.80

	Intensive Care Unit (daily)
	R$ 689.84
	
	
	

	ICU Care (daily)
	R$ 870.61
	
	
	

	Post-operative Daily Rate
	R$ 689.84
	7 days 
	R$ 4,828.88
	R$ 96,577.60

	9. Physiotherapy Rehabilitation
	
	
	R$ 10,800.00
	R$ 226,000.00 

	Equipment: functional bed (methodical)
	R$ 10,000.00
	1
	R$ 10,000.00
	R$ 10,000.00

	Physiotherapist (2)
	R$ 54.00 (hour) 
	200 hours
	R$ 10,800.00
	R$ 216,000

	10. Administrative Expenses
	R$ 6,262.5 to 6,488.88
	
	R$ 262.5 a 488.88
	R$ 13,250.00 to 17,777.60 

	- clinical records
	R$ 50.00
	1
	R$ 50.00
	R$ 1,000

	- in-city ICU transportation
	R$ 192.50
	1
	R$ 192.50
	R$ 3,850.00

	- out-of-city ICU transportation
	R$ 418.88
	0
	R$ 418.88
	R$ 8,377.60

	- meals
	R$ 20.00
	6
	R$ 120.00
	R$ 2,400.00

	- electronic forms
	R$ 6,000.00
	1
	R$ 6,000.00
	R$ 6,000.00

	11. Project Management
	R$ 3,000.00 per month
	12 months
	
	R$ 36,000.00

	- Database analyst
	R$ 1,000.00 per month
	12 months
	R$ 12,000.00
	R$ 12,000.00

	- Nurse
	R$ 1,000.00 per month
	12 months
	R$ 12,000.00
	R$ 12,000.00

	- Project manager
	R$ 1,000.00 per month
	12 months
	R$ 12,000.00
	R$ 12,000.00

	TOTAL
	
	
	
	R$ 591,816.80 to
596,929.64


(1) Value recommended by SUS
(2) RNHF 2009 – National Reference for Physiotherapy Fees - Code 71.03.002-1
The other values in the table above were obtained from the official Caixa Econômica table.
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	Team
	Forming
	Origin:
	Function
	Protocol development
	Clinical assessment.
	Randomization
	Neurosurgery 
	Neurological assessment
	Injection procedure
	Polylaminin Manipulation
	Physiotherapy
	Data management
	Report control
	Project management
	Results analysis
	Dissemination

	Tatiana Lobo Coelho de Sampaio
	Biologist, PhD, and Professor at UFRJ
	UFRJ
(1)
	Research Coordination
	x
	
	x
	
	
	
	
	
	
	
	x
	x
	x

	Karla Menezes
	Biologist, Nurse with a Master's in Morphological Sciences
	
UFRJ
(1)
	Research Assistant
	x
	
	x
	
	
	
	X
	
	x
	
	x
	x
	x

	João Ricardo Lacerda de Menezes
	Physician, PhD, and Professor at UFRJ
	UFRJ (1)
	Research Assistant
	x
	
	x
	
	
	
	
	
	
	
	x
	x
	x

	Marco Aurélio Braz de Lima
	Neurosurgeon
	HEAL (2) HMSA (6)
	Surgical Procedure 
	
	
	
	x
	X
	x
	
	
	
	x
	
	
	x

	Paulo Roberto Louzada
	Neurosurgeon, PhD, and Professor at UFRJ
	UFRJ
(1)

	Surgical Procedure 
	
	
	
	x
	X
	x
	
	
	
	x
	
	
	x

	Bruno Cortes
	Neurosurgeon
	HMSA (6)
	Surgical Procedure
	
	
	
	x
	x
	x
	
	
	
	x
	
	
	x

	Ana Cristina Franzoi
	Physiatrist
	HUCFF (5)
	Neurological Assessment (ASIA)
	
	
	
	
	X
	
	
	
	
	
	
	
	

	Rose  Frajtag
	Biologist
	-
	Systems Analyst
	
	
	
	
	
	
	
	
	x
	
	
	
	

	Gabriel Maia
	Physiotherapist
	UFRJ
(1)
	Rehabilitation 
	
	
	
	
	
	
	
	x
	
	
	
	
	

	Adriana Dias Monteiro
	Physiotherapist
	ESEHA (3)
	Rehabilitation 
	
	
	
	
	
	
	
	x
	
	
	
	
	

	Arthur de Sá Ferreira
	Physiotherapist
	UNISUAM (4)
	Rehabilitation 
	
	
	
	
	
	
	
	x
	
	
	
	
	


(1) Federal University of Rio de Janeiro (UFRJ)
(2) Azevedo Lima State Hospital (HEAL)
(3) Escola de Ensino Superior Helena Antipoff (ESEHA)
(4) Augusto Motta University Center (UNISUAM)
(5) Clementino Fraga Filho University Hospital (HUCFF)
(6) Hospital Municipal Souza Aguiar  (HMSA (Souza Aguiar City Hospital  RJ))
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- Assessment of Independence in Spinal Cord Injuries

- EQ-5D Health Questionnaire

Informed Consent Form




[bookmark: bookmark0]Name of Patient:	RECORD:	
Name of Examiner:
	
[bookmark: bookmark1]SCIM-SPINAL CORD INDEPENDENCE MEASURE
[bookmark: bookmark2]Version III, September 14, 2002
[bookmark: bookmark3]Personal Care	date
1. Feeding (cutting, opening containers, pouring, bringing food to mouth, holding cup with liquid)
0. Needs parenteral, gastrostomy or fully assisted oral feeding
1. Needs partial assistance for eating and/or drinking, or for using adaptive devices
2. Eats independently; needs adaptive devices or assistance only for cutting food and/or pouring and/or opening containers
3. Eats and drinks independently; does not require assistance or adaptive devices
2.	Bathing (soaping, washing, drying body and head, manipulating water tap). A- upper body; B- lower body
A. 0. Requires total assistance
1. Requires partial assistance
2. Washes independently with adaptive devices or in adapted locations (e.g., with bars, on the chair)
3. Washes independently; does not require adaptive devices or in a specific setting (not customary for healthy people) (adss)
B. 0. Requires total assistance
1. Requires partial assistance
2. Washes independently with adaptive devices or in a specific setting (adss)
3. Washes independently; does not need adaptive devices or in a specific setting (adss)
[bookmark: bookmark4]3.	Dressing (clothes, shoes, permanent orthoses; dressing, wearing, undressing). A- upper body; B-lower body
A. 0. Requires total assistance
1. Requires partial assistance with clothes without buttons, zippers or laces (cwobzl)
2. Independent with cwobzl; requires adaptive devices and/or specific settings (adss)
3. Independent with cwobzl; does not require adss; needs assistance or adss only for bzl.
4. Dresses (any clothes) independently; does not require adaptive devices or specific setting
B. 0. Requires total assistance
1. Requires partial assistance with clothes without buttons, zippers or laces (cwobzl)
2. Independent with cwobzl; requires adaptive devices and/or specific settings (adss)
3. Independent with cwobzl without adss; requires assistance or adss only for bzl.
4. Dresses (any clothes) independently; does not require adaptive devices or specific setting
4.	Grooming (washing hands and face, brushing teeth, combing hair, shaving, applying makeup)
0. Requires total assistance
1. Requires partial assistance
2. Grooms independently with adaptive devices
3. Grooms independently without adaptive devices
SUBTOTAL (0 - 20)
[bookmark: bookmark5]Respiration and Sphincter Management
[bookmark: bookmark6]5.	Respiration
0. Requires tracheal tube (TT) and permanent or intermittent assisted ventilation (IAV)
2. Breathes independently with TT; requires oxygen, much assistance in coughing or TT management
4. Breathes independently with TT; requires little assistance in coughing or TT management
6. Breathes independently without TT; requires oxygen, much assistance in coughing, a mask (e.g., PEEP) or IAV (BIPAP)
8. Breathes independently without TT; requires little assistance or stimulation for coughing
10. Breathes independently without assistance or device
[bookmark: bookmark7]6. Sphincter Management - Bladder
0. Indwelling catheter
3. Residual urine volume (RUV) > 100cc; no regular catheterization or assisted intermittent catheterization
6. RUV < 100cc or intermittent self-catheterization; needs assistance for applying drainage instrument
9. Intermittent self-catheterization; uses external drainage instrument; does not require assistance for applying
11. Intermittent self-catheterization; continent between catheterizations; does not use external drainage instrument
13. RUV <100cc; requires only external urine drainage; no assistance is required for drainage
15. RUV <100cc; continent; does not use external drainage instrument
[bookmark: bookmark8]7. Sphincter Management - Bowel
0. Irregular timing or very low frequency (less than once in 3 days) of bowel movements
5. Regular timing, but requires assistance (e.g., for applying suppository); rare accidents (less than twice a month)
8. Regular bowel movements, without assistance; rare accidents (less than twice a month)
10. Regular bowel movements, without assistance; no accidents
8.	Use of Toilet (perineal hygiene, adjustment of clothes before/after, use of napkins or diapers)
0. Requires total assistance
1. Requires partial assistance; does not clean self
2. Requires partial assistance; cleans self independently
4. Uses toilet independently in all tasks but needs adaptive devices or special setting (e.g., bars)
5. Uses toilet independently; does not require adaptive devices or special setting
[bookmark: bookmark9]SUBTOTAL (0-040)
[bookmark: bookmark10]Mobility (room and toilet)
[bookmark: bookmark11]9. Mobility in Bed and Action to Prevent Pressure Sores (Scars)
0. Requires assistance in all activities: moving upper body in bed, moving lower body in bed, sitting up in bed, doing push-ups in wheelchair, with or without adaptive devices, but not with electric aids
2. Performs one of the activities without assistance
4. Performs two or three of the activities without assistance
6. Performs all the bed mobility and pressure release activities independently
10. Transfers: bed-wheelchair (locking wheelchair, lifting footrests, removing and adjusting arm rests, transferring, lifting feet)
0. Requires total assistance
1. Requires partial assistance and/or supervision, and/or adaptive devices (e.g., sliding board)
2. Independent (or does not require wheelchair)
11.	Transfers: wheelchair-toilet-tub (if uses toilet wheelchair: transfers to and from; if uses regular wheelchair: locking wheelchair, lifting footrests, removing and adjusting armrests, transferring, lifting feet)
0. Requires total assistance
1. Requires partial assistance and/or supervision, and/or adaptive devices (e.g., grab-bars)
[bookmark: bookmark12]2. Independent (or does not require wheelchair)
Mobility (indoors and outdoors, on flat surface)
12. Mobility Indoors
0. Requires total assistance
1. Needs electric wheelchair or partial assistance to operate manual wheelchair
2. Moves independently in manual wheelchair
3. Requires supervision while walking (with or without devices)
4. Walks with a walking frame or crutches (swing)
5. Walks with crutches or two canes (reciprocal walking)
6. Walks with one cane
7. Needs leg orthosis only
8. Walks without walking aids
[bookmark: bookmark13]13. Mobility for Moderate Distances (10-100 meters)
0. Requires total assistance
1. Needs electric wheelchair or partial assistance to operate manual wheelchair
2. Moves independently in manual wheelchair
3. Requires supervision while walking (with or without devices)
4. Walks with a walking frame or crutches (swing)
5. Walks with crutches or two canes (reciprocal walking)
6. Walks with one cane
7. Needs leg orthosis only
8. Walks without walking aids
[bookmark: bookmark14]14. Mobility Outdoors (more than 100 meters)
0. Requires total assistance
1. Needs electric wheelchair or partial assistance to operate manual wheelchair
2. Moves independently in manual wheelchair
3. Requires supervision while walking (with or without devices)
4. Walks with a walking frame or crutches (swing)
5. Walks with crutches or two canes (reciprocal walking)
6. Walks with one cane
7. Needs leg orthosis only
8. Walks without walking aids
[bookmark: bookmark15]15. Stair Management
0. Unable to ascend or descend stairs
1. Ascends and descends at least 3 steps with support or supervision of another person
2. Ascends and descends at least 3 steps with support of handrail and/or crutch or cane
3. Ascends and descends at least 3 steps without any support or supervision
16. Transfers: wheelchair-car (approaching car, locking wheelchair, removing arm and footrests, transferring to and from car, bringing wheelchair into and out of car)
0. Requires total assistance
1. Requires partial assistance and/or supervision, and/or adaptive devices
2. Transfers independently, does not require adaptive devices (or does not require wheelchair)
[bookmark: bookmark16]17. Transfers: ground-wheelchair
0. Requires assistance
1. Transfers independently, with or without adaptive devices (or does not require wheelchair)	
SUBTOTAL (0-40)
[bookmark: bookmark17]TOTAL SCIM SCORE (0-100)
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[bookmark: _Toc292291976]Health questionnaire
[bookmark: _Toc292291977]Brazilian Version

(Portuguese version for Brazil)

Mark with a cross (like this ) one box from each of the following groups, indicating which statement best describes your health today.

Mobility
I have no problems walking	
I have some problems walking	
I am limited to staying in bed	

Personal care
I have no problems with my self-care	
I have some problems washing or dressing myself	
I am unable to wash or dress myself alone		
Usual Activities (e.g., work, study, household activities, family or leisure activities)
I have no problems performing my usual activities	
I have some problems performing my usual activities	
I am unable to perform my usual activities	

Pain / Discomfort
I have no pain or discomfort	
I have moderate pain or discomfort		
I have extreme pain or discomfort 	

Anxiety / Depression
I am not anxious or depressed		
I am moderately anxious or depressed	
I am extremely anxious or depressed


9	0
8	0
7	0
6	0
5	0
4	0
3	0
2	0
1	0
100
The worst state of health imaginable

0

The best state of health imaginable

To help people say how good or bad their state of health is we have designed a scale (similar to a thermometer) on which the best state of health you can imagine is marked by 100 and the worst state of health you can imagine is marked by 0.

We would like you to indicate on this scale how good or bad you think your state of health is today. Please draw a line from the square below to the point on the scale that best classifies your state of health today.Your state today





































INFORMED CONSENT FORM 

Study Title: “PROSPECTIVE, RANDOMIZED STUDY TO EVALUATE THE SAFETY AND EFFICACY OF THE TREATMENT OF ACUTE SPINAL CORD INJURY WITH POLYLAMININ INJECTION”


Dear Patient, 

As explained by Dr. Marco Aurélio Lima or Dr. Paulo Roberto Louzada, you are being invited to take part in a clinical study because you have a complete spinal cord injury. Clinical studies are necessary to prove the efficacy (if it works) and safety (if it is safe) of a new treatment. 
This study has been reviewed and approved by the Institutional Review Board (CEP) of the Rio de Janeiro Municipal Health Department and approved by the national regulatory authority, CONEP (National Research Ethics Commission). It will involve 20 research subjects, all of whom have complete spinal cord injuries. 
This document, called the Informed Consent Form, provides detailed information about this study, summarizing everything that was explained to you verbally when you were invited. Please read this information carefully. Participation in this study is voluntary and can only take place after you have given your written consent. After reading the following text carefully, discuss it with your study physician, Dr. Marco Aurélio Lima or Dr. Paulo Roberto Louzada, and ask any questions you may have about the study. You should feel free to ask as many questions as you like about the study and your participation in it, both to the study physicians and to the team members. 

Only sign this Informed Consent Form after you have read it in full, after your study physician has satisfactorily answered all your questions, if you are prepared to participate and as soon as your rights and obligations as a participant in this clinical trial are clear to you. Also, if you wish, you can discuss the study and this Informed Consent Form with family members, friends or your own physician before deciding if you want to participate. No procedure in this clinical study will be carried out without your written consent. If you decide to participate, you will receive a dated copy of this document, signed by you and the Responsible Physician. Another copy will be kept on file by the physician in charge.

1. Why is this study being carried out? 

Polylaminin is a new drug recently developed for the treatment of spinal cord injuries.

The aim of this study is to determine the efficacy and safety of polylaminin in patients with spinal cord injuries. Participants in this study will be those patients who have a complete spinal cord injury in the cervical region between C4 and C7 or in the thoracic region and who need to undergo surgery (decompression and/or stabilization of the spine), regardless of their participation in the study. 

The drug will be administered surgically through a single injection directly into the injury site. There will be no subsequent administration by oral or any other routes. Of the 20 participants in this study, only 10 will receive the drug injection. The other 10 will undergo the surgery they need regardless of their participation in the study, but will not receive any drug injections. These 10 participants who do not receive the treatment will be considered the so-called control group. The decision regarding who will and will not receive the treatment will be made by a random draw and only the surgeon and the laboratory team who will carry out the drawing and preparation of the injection will know which group each participant belongs to. The other members of the study team will only know which patients received the injection and which did not at the end of the study.
 
As part of this study you will undergo a number of tests. They are: 1) a general clinical examination, 2) an assessment of sensitivity and motor control (AIS neurological index), 3) a measure of the arrival of nerve stimuli in your muscles (surface electromyography) and 4) imaging tests using CT scan, X-rays and nuclear magnetic resonance. These tests will allow us to obtain information on the efficacy and safety of the study treatment. None of these tests cause pain and none of them can harm your health.

2. What should you know about polylaminin as a study treatment? 

Polylaminin is a biopharmaceutical, i.e., a medicine obtained from a biological process (carried out by a living being), but which does not contain living cells or microorganisms in its composition. Polylaminin is produced through a simple laboratory manipulation process called polymerization. This process transforms laminin, a natural protein isolated from the human placenta, into polylaminin. Polylaminin is still being studied for the treatment of spinal cord injuries and has not yet been approved for sale and use anywhere in the world. The data available so far has been obtained in animals and suggests that the study drug is suitable for treating spinal cord injuries. It is important to understand that there is currently no effective drug for treating spinal cord injuries. Some hospitals still treat with a drug called methylprednisolone, the lack of efficacy of which has already been demonstrated in studies with large numbers of patients. 

Treatment with polylaminin at the chosen dosage is not expected to cause any side effects. But you should know that to date, this drug has not been administered to human patients. In other words, you are being invited to take part in the first study to test this treatment. Polylaminin injection has only been tested to date in rats (more than 500) and dogs (8) that have suffered natural injuries to the spinal cord (being hit by a car, falling, extrusion of the intervertebral disc). In animals, the treatment was well tolerated up to a dose of 5 g/kg body weight. The dose of polylaminin in this study is 1 g/kg body weight, i.e., 5 times lower than the dose that produced no undesirable effects in animals. Even so, you should know that any research involving human beings involves risks that will only be known once the treatment has been applied to human beings. As this is the first time polylaminin has been used in humans, there may be unforeseen damage in the short, medium and long term.

3. What other forms of treatment are there? 
	
	As mentioned above, there are currently no drugs capable of effectively treating a spinal cord injury. What is done in some cases is to inject high doses of an anti-inflammatory drug, methylprednisolone, in the first few hours after the trauma. Several clinical studies (with human patients) have been carried out to prove the efficacy of treatment with methylprednisolone. In only one of them, carried out with a small number of patients, was there a suggestion of improvement. However, this improvement was not subsequently confirmed in a large study conducted simultaneously in several medical centers in different countries (NASCIS III Study). There is therefore no alternative for treating the condition you have at the moment. 

The phase you are in today is called the acute phase of spinal cord injury. The term “acute” applies to the time of injury (very recent), not the severity. The treatments mentioned so far (both the polylaminin test and methylprednisolone) should be used in this acute phase. There are treatments for the chronic phase of spinal cord injury. These treatments basically include rehabilitation therapies, which you will be free to participate in, regardless of whether or not you accept the invitation to take part in this study. If you agree to take part in this study, you must complete 200 hours of physiotherapy at UNISUAM. This physiotherapy will contribute to your improvement if the treatment proves to be effective, i.e., if you acquire motor control below the area of the injury.    

4. Is there a chance that I will regain the movements that I have lost if I do not take part in the study?

	In general, it is difficult to predict the spontaneous recovery capacity of a patient with a spinal cord injury. Each injury is different and each patient reacts differently.  In view of this, the study with polylaminin will only be carried out with patients who have so-called complete injuries, i.e., “A” patients on the neurological scale called AIS. Large population studies involving hundreds of patients have shown that people classified as AIS A have no chance of recovering movement control within a year of the trauma. Large population studies involving hundreds of patients have shown that people classified as AIS A have no chance of recovering movement control within a year of the trauma. Like you, all the people invited to take part in this study were classified as AIS A.  

It is important to clarify that even though your chances of spontaneous improvement (without any treatment) are very small, they should not be considered zero. Therefore, if you choose not to take part in this study, you can still seek your own recovery, the chances of success of which will be defined only for you as a unique individual and different from all the others analyzed to date.   

5. Provision of study drug: 

The study drug will be provided to you free of charge by the study sponsor and will be administered in a single dose through a local injection during the surgery you will undergo. The need for you to undergo spinal surgery has been defined by the neurosurgeon and will occur regardless of whether or not you agree to take part in the study. 
  
6. Who should not take part in this clinical study? 

There are certain diseases and other factors that would prevent you from taking part in any clinical study. The study physician will examine you and talk to you before the study begins to establish whether you will be able to take part. It is important that you tell them everything you know about your medical history. This is the only way to ensure that the study physician has all the information he needs to decide whether you can take part. You should not take part in the study if you: 
1) have had a heart attack, cerebrovascular accident (stroke or ischemia) or impaired blood flow to the brain in the last 6 months, or have impaired liver or kidney function, or abuse alcohol or drugs, or have any serious allergies;
2) has participated in another clinical study during the last 12 (twelve) months;
3) is a woman and is pregnant, as pregnant women should not take part in clinical studies; 
4) you are a woman and you are breastfeeding, as there is no certainty about the safety of using this drug in breastfeeding women;

Women can only take part in this study if they can guarantee that it will not be possible for them to become pregnant when the drug is administered.

There are also so-called exclusion and inclusion criteria for this specific study. These criteria are applied to increase the chances of being able to interpret the results obtained from the study. They are:

Inclusion criteria:
4) Age between 18 and 60. 
5) Have neurological index AIS A (complete injury)
6) Have a spinal cord injury in the cervical region between C4 and C7 or in the thoracic region with an indication for spinal decompression and/or fixation surgery.

Exclusion criteria:
8) Presence of brain trauma (skull).
9) No indication for spinal surgery.
10) Polytraumatized patients, with bleeding complications and requiring other surgeries. 
11) Previous neurological diseases (E.g., Alzheimer's, Amyotrophic Lateral Sclerosis, stroke sequelae). 

7. How and where will this clinical study be conducted? 

This clinical study will be carried out at the Azevedo Lima State Hospital and will include a total of 20 patients. 

If you give your consent to take part in the study, you will move on to a confirmation of participation phase, which aims to confirm that you can be included in the study. At this stage you will be re-submitted for evaluation of the AIS neurological index by at least one other specialist. Afterwards, you will talk once more with your study physician to confirm that the inclusion criteria are met and that none of the exclusion criteria apply to you. In addition, during this period you may undergo further imaging tests to guide your surgery. These tests may include X-rays and CT scans, which will expose you to a dose of radiation. It is important to note that these tests are not part of the study itself, but will be carried out independently of participation in the study to guide the surgery you will have to undergo because of your injury. During this period you will also undergo the initial blood tests for the study. These procedures will be carried out as soon as possible and you will undergo surgery with polylaminin application no later than 10 days after the trauma. The surgical procedure will be conducted by your study physician (neurosurgeon) according to your clinical and surgical needs, regardless of whether or not you have agreed to take part in the study. In other words, the surgical procedure will be the same with or without participation in the study, except for the application of polylaminin at the end of the procedure, if you have agreed to participate and are drawn to be included in the treatment group.

After the surgery, you will receive all the necessary care for your recovery at the Azevedo Lima State Hospital itself until you are ready to be discharged. This recovery time varies greatly, but will certainly not be less than 10 days.  During this time you will have your blood taken 1 day, 2 days and 10 days after surgery for tests such as blood count and biochemical analysis (markers of liver and kidney toxicity, for example). On these same days (1, 2 and 10 days after surgery) you will be clinically assessed to evaluate your general state of health, as well as undergo an evaluation of the AIS neurological index. 

After being discharged and returning home, you will have to attend clinical appointments at the Physical Medicine and Rehabilitation Service of the Clementino Fraga Filho University Hospital at 1, 3, 6 and 12 months after surgery. Here you will undergo a neurological assessment, interviews about your quality of life and blood tests. Clementino Fraga Filho University Hospital is located at the following address: Rua Rodolpho Paulo Rocco, 255 - Cidade Universitária - Ilha do Fundão – Rio de Janeiro – RJ. The Physical Medicine and Rehabilitation Service is located on the second floor. You will be seen by Dr. Ana Cristina Franzoi. The contact telephone number is: (21) 2562-2389

At your 1-month appointment you will have blood tests, a clinical and neurological assessment (AIS) and an MRI scan. During these visits you will also be asked to complete two questionnaires about your quality of life and your independence in carrying out everyday tasks. You will not be forced to answer any questions that embarrass you. 

At the three-month appointment, blood tests, interviews about your quality of life, clinical and neurological assessment (AIS) will be carried out.

At the six-month appointment, blood tests, interviews about your quality of life, clinical and neurological assessment (AIS), and an MRI scan will be carried out.

At the 12-month appointment, blood tests, interviews about your quality of life, clinical and neurological assessment (AIS), and an MRI scan will be carried out.

As well as attending the four clinical appointments at the Clementino Fraga Filho University Hospital, you must also come to UNISUAM at least twice a week for your physiotherapy (4 hours a week). UNISUAM is located at the following address: Avenida Paris, 72 – Bonsucesso – Rio de Janeiro – RJ. The contact telephone number is (21) 3882-9797. You will be seen by one of the following physiotherapists: Adriana Dias Monteiro, Gabriel Maia and/or Arthur de Sá Ferreira.

Please note that the aim of physiotherapy is to improve the efficiency of your movements, should you recover them with treatment. At four of these visits, in 1, 3, 6 and 12 months, you will undergo an additional test called surface electromyography. The aim of this test is to check whether there are stimuli from the nervous system (medulla) reaching your muscles. The test is painless and does not cause any discomfort or harm to your health. 


Your participation in the study will become effective as soon as you consent to it after signing the written consent form. Only give your consent after reading this document and clarifying all your doubts with your study physician. 



8. Where will the Magnetic Resonance Imaging scans be carried out? Will I have access to the results? 

The MRI scans of the spine will be carried out at the Diagnostic Imaging Clinic - CDPI. This clinic is highly qualified to assist you and carry out your MRI scans of the spine. You will have these scans during the initial phase of the clinical study (up to 48 hours after your injury) and also during the periods of 1 month, 6 months and 12 months after surgery. You will not pay for this examination and transportation to this clinic will be provided by this clinical study.

You will be informed of the results of all examinations carried out during the study and will be able to discuss these results with your study physician. 

9. Where will the laboratory tests be carried out? Will I have access to the results? 

The blood samples that will be used to determine your general health conditions will be analyzed by a private laboratory to guarantee the quality of the tests. Blood samples will be taken at the Azevedo Lima State Hospital when you are admitted there. Afterwards, the samples will be taken at the Physical Medicine and Rehabilitation Service of the Clementino Fraga Filho University Hospital during clinical appointments at 1 month, 3, 6 and 12 months after surgery. These biological samples (blood) will be used exclusively to obtain data for this clinical study, always maintaining patient confidentiality. (see more in question 20). 

You will be informed of the results of all examinations carried out during the study and will be able to discuss these results with your study physician. 

10. How will I be transported to clinical appointments, MRI scans and physiotherapy?

You will be transported in the acute phase of the injury (up to 48 hours after the injury) from the Azevedo Lima State Hospital to the Diagnostic Imaging Clinic - CDPI, where you will have an MRI scan of the spine. This transportation will be carried out by a private mobile ICU service, contracted by the clinical study and at no cost to you. The transport will provide you with full assistance to ensure your safety during the journey. 

During the clinical appointments at 1 month, 3, 6 and 12 months, you will also be transported from your home to the Clementino Fraga Filho University Hospital for neurological assessments. Only at the 1, 6 and 12 month visits will the patient be transported from the Clementino Fraga Filho University Hospital to the Diagnostic Imaging Clinic - CDPI, for the MRI scan of the spinal cord. 

You will also have access to specialized transport during weekly physiotherapy sessions, taking you from your home to UNISUAM, where physiotherapy sessions and electromyography assessments will be carried out. In all these cases, transportation will be provided by a private company, in ambulances adapted for transporting patients with spinal cord injuries or vehicles adapted for transporting wheelchair users.

The transportation will not cost you anything, it will be provided by the clinical study.





11. What should be observed during the clinical study? 

The use of any medication during the study - including over-the-counter drugs - should only be done after informing your study physician. Please let them know if you have taken any other drugs or feel that this might be necessary. 

If you are treated by another physician, for example in an emergency, you should inform them that you are taking part in this clinical study. 

Your study physician will be able to inform your family physician about your participation in this study. If you move, please inform your study physician of your new address. 

Participation in the clinical study requires you to see your study physician again for follow-up visits (1, 3, 6 and 12 months after surgery).

Participation in the clinical study will not place restrictions on any rehabilitation treatments, which can be carried out freely according to your possibilities. These treatments must be reported to your study physician.

12. What will happen after the end of the study? 

After 12 months the study will be terminated. There is no reason to believe that treatment with polylaminin will have any harmful consequences for you. If this is confirmed, i.e., if there is no deterioration in your health conditions as a result of the treatment, your participation in the study described here will end after 12 months and we will conclude that the trial treatment was safe and tolerable for you. 

If you show improvement in your neurological index or signs of regeneration (detected in imaging tests or electromyography), you will probably be invited to join a new study that will describe your recovery over a longer period of time. 

In the event of any worsening of your health conditions as a result of the treatment, you will be treated at Azevedo Lima State Hospital and by your study physician, or another designated physician, until you recover. 

13. Voluntary Participation, Costs and Reimbursement of Expenses 

Participation in this study will be at no cost to you. All expenses for medication, laboratory tests, MRI scans or medical appointments will be paid for by the study. Your transportation and food expenses during the study visits will also be reimbursed. 

Your participation in this study is voluntary, so you will not receive any kind of payment for taking part in this study. 

14. What are the potential risks in this clinical study? 

You will be one of the first patients to receive this treatment, so there is no known data on its use in humans. As with any new treatment, as yet unknown side effects may occur with the use of polylaminin. Therefore, your participation in this study may involve risks that are currently unknown. The use of any medication can be linked to undesirable effects that may require medical attention.

You will also be asked to report any unusual signs during the study.
 
No side effects have been identified in animal studies (rats and dogs), however this does not exclude the possibility of side effects in humans. 

Please notify your study physician of any symptoms, side effects, complaints, illnesses or injuries that occur during and after this study. 

15. What would be the benefits of my participation in this clinical study? 

There is no guarantee that you will obtain personal benefit from participating in this study, but likely benefits include improved control of voluntary movements, increased sensitivity to touch and bladder filling, and improvement in your general health condition. However, it is also possible that your health will not benefit directly from participating in this study. As long as you have no objections, the study physician will inform your personal physician about your participation in this study. 

16. What possible discomforts might I experience during the clinical study? 

In this study, on average around 150 mL of blood will be collected (approximately 10 tablespoons) in total (5 collections). Possible discomforts from every blood collection include: fainting (rare), pain, swelling, a small bruise or bleeding where the needle was applied with a small chance of developing an infection at the site. 

MRI scans require you to remain still in the scanner for a relatively long time (typically 10 minutes for each collection), which can cause discomfort for some people. In addition, the device produces a lot of noise, which can also be uncomfortable. 
  
Electromyography tests will be carried out to evaluate the passage of nerve stimuli to your muscles. The small plates (electrodes) placed on you will be fixed with adhesive tape or adhesive plaster and may cause skin irritation and possibly pain when removed. 

17. You will be informed of any new information about the study drug 

The study physician will immediately inform you of any new information about the study drug, whether good or bad. With this information, you will be free to reassess whether or not you want to continue taking part in this study. You may withdraw your consent to participate in this clinical study at any time, without having to explain why. 

18. Compensation and/or treatment of injuries 

If you suffer any physical injury during this study directly caused by the study procedures and/or treatment, appropriate medical treatment will be provided to treat it. The costs of this treatment will be fully covered by the study. You are not giving up any of your legal rights by signing this consent form, including the right to seek compensation for damages. In the case of damages, you should contact your study physician immediately and/or the Institutional Review Board of the Municipal Health Department of Rio de Janeiro.


19. Are you allowed to withdraw from the clinical study? 

Since your participation in this clinical study is voluntary, you can withdraw your consent to participate at any time, without stating your reasons and without jeopardizing the continuation of your medical treatment. If you decide to withdraw prematurely from the study or if your participation is stopped early for one of the reasons given below, it is important for your own safety that you undergo a final medical examination. This examination consists of a full clinical examination (including neurological assessment) and laboratory tests. 

Under certain circumstances, it is possible that the study physician or the sponsor of this study may decide that you should be withdrawn prematurely without your prior consent. Possible reasons for terminating the study include: 
a) if your health worsens; 
b) if you stop following your physician's instructions or fail to comply with the requirements of the study (at the discretion of the study physician); 
c) if the study is canceled; or for administrative reasons. In any case, the study will only be suspended completely after the agreement of the Institutional Review Board that reviewed and approved this study. 
d) You have developed another serious illness. 
e) Your study physician believes that your continued participation in the clinical study is not for your own good. 
f) The study team decides to discontinue, or prematurely terminate, the entire clinical study (for example, if new side effects become known that prevent the continuation of the clinical study). 

20. Will the data be treated confidentially? 

All material (blood) and data collected during this study will only be used for the purposes explained in this Informed Consent Form. If there is any leftover material (blood) used, it will be properly disposed of (thrown away). 

Brazilian regulations guarantee the right to control the use of and have access to your medical information. This study can only be carried out by collecting and using your medical information. All information about the study data, including medical history, blood test results, physical examinations and personal data (name, address, telephone number, ID, etc.) will be kept confidential (secret), unless otherwise required by law. Only one number will be used to identify you. The information obtained will be analyzed together with the other patients, and the identification of any patient participating in this study will not be disclosed. The results of the study will be published, whether they are favorable or not. You will not be personally identified in any report or publication resulting from this clinical trial. 

The study team coordinated by Dr. Tatiana Coelho de Sampaio of the Federal University of Rio de Janeiro guarantees to preserve confidentiality and your privacy with regard to the confidential data (that identifies you personally) involved in this study, including in the case of publications of the study results. Because of the objectives of the study, to the extent permitted by law and by signing this Informed Consent Form, you are allowing your medical information related to the study to be verified and transferred to special files prepared so that the study data can be analyzed as a whole and processed (always confidentially). Only these special forms, with your data but without your personal identification, will be used in the study. 

If you would like more information on this subject, please ask Dr. Marco Aurélio Lima, Dr. Paulo Roberto Louzada or Dr. Bruno Alexandre Côrtes, the neurosurgeons involved in the study. 

All the professionals who are part of the research team will use your data, guaranteeing its confidentiality and secrecy. On the other hand, they guarantee that the study will be conducted exactly as described and that the data will be collected correctly. 

The results of the study will be analyzed and reported (published) for legitimate scientific purposes, always maintaining confidentiality. At no time will you be identified in these reports and publications.

This authorization has no expiration date. By signing this form, you are authorizing the use and disclosure of your information for the purposes of the study at any time in the future. 

You may withdraw your consent at any time. If you withdraw your consent, your participation in the study will be terminated and the study team will stop collecting information about you. In addition, the study team will stop using your information and will stop disclosing it, except for information that has already been obtained with your consent. For example, in order to preserve the scientific integrity of the study, the study team may need to use or disclose information obtained before you have withdrawn your authorization. 

21. Who do you talk to if you have further questions? 

Your study physician and the team involved will be happy to answer any additional questions you may have regarding this clinical study. 

The names of your study physicians are Dr. Marco Aurélio Braz de Lima and Dr. Paulo Roberto Louzada and you can find him at the Azevedo Lima State Hospital, which is located at the following address: Rua Teixeira de Freitas, nº 30 - Fonseca Niterói - RJ - CEP: 24130-610. Phone: (21) 3601-7283.

If you wish to speak directly to the physicians the telephone numbers are:

Dr. Paulo Roberto Louzada – (21) 2562-6488
Dr. Marco Aurélio Braz de Lima  – (21) 99249 09-55


If you wish to contact the Institutional Review Board the details are as follows: 

Name of CEP: Institutional Review Board of the Municipal Health Department of the City of Rio de Janeiro.
Address: Rua Afonso Cavalcanti, 455, sala 710
Telephone: (21) 3971-1463


If you would like to contact the coordinating center of this clinical study, the details are as follows:

Federal University of Rio de Janeiro (UFRJ) 
Laboratory of Extracellular Matrix Biology (LBMEC)
Address: Av. Carlos Chagas Filho, 373 - Edifício do Centro de Ciências da Saúde, sala B11 [Health Sciences Center Building, room B11].
Telephone: (21) 2562-6488


You can also contact any member of the team or the study coordinator, Prof. Tatiana Lobo Coelho de Sampaio of the Federal University of Rio de Janeiro, Institute of Biomedical Sciences, Rio de Janeiro, RJ. Tatiana Lobo Coelho de Sampaio of the Federal University of Rio de Janeiro, Institute of Biomedical Sciences, Rio de Janeiro, RJ. Her e-mail address is tcsampaio@histo.ufrj.br. Her telephone numbers are (21) 2562-6488 (laboratory), 996477381 (mobile). The home address of the coordinator is Rua Paulo César de Andrade 70/204 in Laranjeiras, Rio de Janeiro, RJ.

If you would like to contact the sub-investigator of the clinical study, Karla Menezes, you can send an email to karlamenezess@gmail.com or call (21) 97187-6657.


In view of the above, I, the undersigned, (first name and
surname)............................................................................................... residing at
(address)...........................................................................................
...............................................................................................................................
agree to participate in the PROSPECTIVE, RANDOMIZED STUDY TO EVALUATE THE SAFETY AND EFFECTIVENESS OF THE TREATMENT OF ACUTE SPINAL CORD INJURY WITH POLYLAMININ INJECTION


I have been fully advised by Dr. (name of physician) ...............................
..............................................................................................................................
who is conducting the study, about its nature, purpose and duration. I was able to question him about all aspects of the study. In addition, he has given me a copy of the participant information sheet, which I have read, understood and which gives me full freedom to decide about my spontaneous participation in this research.

After such consideration, I agree to cooperate with this study and to inform the research team responsible for me of any abnormalities observed.

I am aware that I am free to leave the study at any time if I wish. My identity will never be published and the data collected will remain confidential. I agree that they may be examined by people involved in the study with delegated permission from the researchers. I agree that I will not seek to restrict the use that will be made of the results of the study.

I am receiving a signed copy of this Form.

Date and signature indicate that this has been read and approved.

Study Physician: 
Name:
Date:
Signature:

Participant:
Name:
Date:
Signature:

Witness: 
Name:
Date:
Signature:
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