
During this assignment the significance of a pathophysiological assessment within the management of a patient will be explored along with how patient care is prioritised. 

For the purpose of this assignment, a patient case study will be discussed. The patient has been given the pseudonym Fiona for patient confidentiality purposes. Fiona is a 46 year old female who is complaining of haematemesis over the past 30 minutes. During this time, Fiona has vomitted frank blood three times to the volume of approximately one litre. Fiona has a medical history of Gastro-oesophageal reflex disease (GORD) but has not experienced symptoms like this in the past. Fiona also has a history of alcohol missuse. 
Bredenoord, Pandolfino and Smout, (2013) define gastro-intestinal reflux disease (GORD) as a reflux of gastric-matter into the oesophageal tract that causes a negative impact on the patient. They write that reflux occurs in healthy people but the defining difference is that GORD can cause injury to the mucosa of the oesophagus, leading to oesophageal erosion and peptic ulcers among other conditions. They expand that a common symptom of GORD is pyrosis which occurs due to gastric-acid reflux.
Anatomical components involved in GORD are the oesophagus, the stomach and the diaphragm. The oesophagus passes through the hiatal ring in the diameter before reaching the stomach. The cause of gastro oesophageal reflux disease is when the one-way valve at the bottom of the oesophagus, called the lower oesophageal sphincter (LOS) that prevents the acid from moving upwards from the stomach into the oesophagus by applying vast amount of pressure is compromised and does not shut efficiently enough to prevent backflow of stomach acid. The LOS has failed to apply enough pressure to work as a one-way valve, and pressure ejects acidic contents backwards and up through it, into the oesophagus. This can be due to a hiatus hernia pushing upward through the diaphragm and LOS. 
Sharma and Anderson, (2013) expand that the reflux affiliated with transient lower oesophageal sphincter relaxations (TLOSR), essentially contains gastric acid as opposed to gas, which may be clarified by a dysfunction anatomically of the diaphragmatic hiatus or acid rich area below the lower oesophageal sphincter. They continue that the rate and occurance of TLOSRs is affected by patient lifestyle components such as alcohol intake, which is relevant to the patient. They state that 65% of reflux occurrences are due to TLOSRs.

The stomach has a protective layer composed of alkaline bicarbonate which is secreted into the stomach in the form of mucus, where it clings to the stomach wall, creating a protective layer against hydrochloric acid. The base neutralises the acid produced by the parietal cells which is used to aid the process of digestion, preventing stomach erosion. Unfortunately, the oesophageal walls do not have the same protective layer and therefore may become damage or eroded. Signs and symptoms of GORD are epigastric burning sensation, dysphagia and acid reflux.

Upon paramedic observation, Fiona was hypotensive with a resting blood pressure of 92/48. The American Heart Association writes that hypotension is indicative of a decrease in the volume of blood in the body because of heavy blood loss.

A possible factor causing the patient’s blood loss in the form of haematemesis is oesophageal varices, which may have developed because of the patient’s alcohol misuse leading to undiagnosed Cirrhosis. 

Tsochatzis, Bosch and Burroughs, (2014) explain that Cirrhosis occurs due to liver impairment that has resulted in fibro-genesis and necroinflammation. They expand by stating that it is distinguished by dispersed nodular rejuvenation which is dominated by thick fibrotic septa with consecutive parenchymal destruction and collapse of liver structures, consecutively causing distinct distortion of hepatic vascular construction. This malformation is the reason for a greater resistance to portal blood circulation and therefore in portal hypotension alongside hepatic synthetic dysfuntion. Wilkinson et al (2017) state that in the UK, portal hypotension is caused by Cirrhosis at a figure of 80%. 
Ronot et al., (2014) write that the presence of portal hypotension can cause oesophageal varices, which is a widespread problem that occurs during cirrhosis of the liver. Waugh and Grant (2014) elaborate that
portal hypotension leads to shunted blood being redirected into the blood vessels of the lower oesophagus, causing them to abate and grow distended due to the adversely increased volume of blood. Eventually the most fragile areas in the walls of the vein begin to protrude outwards and into the oesophageal lumen where they become damaged by ingested food content or are quickly eroded, thus leading to the development of oesophageal varices where an abrupt fissure can lead to the occurrence of a lethal haemorrhage
Lee and Moreau, (2015) expand by saying that 50% of patients who have been diagnosed with cirrhosis have been found to have gastro-oesophageal varices and that bleeding of the varices is found to occur 5-15% per annum and is one of the most frequent problems associated with cirrhosis, with portal hypotension. Lee and Moreau (2015) further explain that the presentation of variceal bleeding is commonly a loss of blood in the form of hematemesis which may be accompanied with melena. This occurrence is usually pain free and non-steroidal anti-inflammatory drugs (NSAIDs) can cause enhanced blood loss so should be avoided. Patients with hypotension due to this heavy blood loss may experience symptoms such as a vasovagal syncope episode due to lack of sufficient brain perfusion because of the drop in blood pressure.

Tsochatzis, Bosch and Burroughs, (2014) add that the consumption of alcohol is harmful to patients who are suffering with alcoholic cirrhosis alongside those suffering from other liver diseases. They continue that the ingestion of alcohol increases the hepatic venous pressure gradient thus increasing the portocollateral blood circulation, thus heightening the risk of a patient experiencing a variceal bleed.

A differential diagnosis for this patient is a ruptured ulcer, which Wilkinson et al (2017) state are common in patients with GORD. Wilkinson et al (2017) expand by saying that an upper gastro intestinal bleed may present with either frank blood or appear in the form of coffee grounds and may be caused by several complications including a ruptured peptic ulcer in the oesophageal wall. Waugh and Grant (2014) note that peptic ulcers are the most generic form of ulcer and are usually situated in the duodenum and stomach pylons but may also be less commonly found in the oesophageal wall. Oesophageal ulcers are caused by a disturbance of the normal acid-base balance between the defensive mechanism produced by the mucus coating the gastric epithelial cells of the oesophagus and the caustic impact of the gastric substance. These ulcers perforate the entire width of the gastrointestinal mucosa and layer of muscle and may eventually lead to haemorrhage due to the breakdown of a major artery resulting in symptoms including hematemesis.
The National Health Service (NHS) (2015) further this by stating that internal bleeding, whether it occur slowly and over a period of time or whether it be severe and fast occurring is the most common complication with ulcers and may result in hematemesis. 

Fiona was tachycardic with a pulse of 122 beats per minute and an increased respiratory rate of 24. Fiona’s low blood pressure and fast heart rate is also indicative of heavy blood loss as the heart rate is increased due to a drop in blood pressure to attempt to restore a normal blood pressure for the body to function effectively. The paramedic crew would need to prioritise the patient’s care with the consideration that if internal haemorrhaging is present, the patient may experience hypovolemic shock.

Kovach and Durkin (2012) state that hypovolemic shock occurs when a patient loses a fifth of their blood volume within their body. On average a person has around five litres of blood in their body and Fiona appears to have lost approximately one litre of blood which equates to a fifth of her overall blood volume. Therefore, the possibility that Fiona is in or may soon go into hypovolemic shock is highly possible.
Kovach and Durkin (2012) affirm that pathophysiologically, during hypovolemic shock from a gastro intestinal bleed, metabolic acidosis, alongside the accretion of irritant lactic acid evolves due to an insufficient level of oxygen in the tissues as cellular metabolism switches to anaerobic from aerobic. 
They continue by writing that hypovolemic shock can cause disseminated intravascular coagulation (DIC) due to the occlusion of small blood vessels due to thrombi formed in the blood stream. This has a negative effect on the coagulation cascade as the platelets and clotting factors needed for it to occur are reduced, leading to heavy, uncontrolled bleeding. External haemorrhage such as hematemesis results in the volume of blood in the veins decreasing, causing a decrease in venous return, a reduced cardiac preload, therefore causing cardiac output and stroke volume to also decrease. This results in a diminished mean arterial blood pressure alongside insufficient perfusion of the tissues, meaning that delivery of oxygen is also insufficient, eventually resulting in irreversible cerebral and renal damage, cardiac arrest and ultimately death. Kovach and Durkin (2012) further advice that in order to prevent this occurrence, health care professionals must demonstrate fast awareness of the signs and symptoms of hypovolemic shock which Hahn et al (2014) states are but are not limited to ventricular tachycardia, hypotension, tachypnoea and narrow pulse pressure. Upon suspected hypovolemic shock a health care professional must provide rapid and effective treatment including fluid replacement therapy in order to increase the patient’s blood pressure, thus also correcting the intravascular volume. 
Pal et al (insert date!) expand by writing that when the sympathetic nerves are stimulated, the heart speeds up both rate and the rate at which the myocardium contracts due to the hormone Thyroxine initiating an increase in the release of B receptors and increasing the susceptibility of the B receptors to the catecholamines which are situated within the nodal tissues and muscles of the ventricles. This in turn causes a raise in cardiac output, increasing venous return which therefore also causing a raise in stroke volume.
Porth (2014) concurs with Hahn, articulating that one of the signs of hypovolemic shock is a high heart rate (tachycardia) as it is the body’s attempt at restoring cardiac output in defiance of the decline in stroke volume. She expands that as the hypovolemic shock develops, vasoconstriction occurs causing the vascular compartment to be inadequate filled. This would appear as a weak and thready pulse during the paramedic’s primary survey. Garner (2013) further clarifies that the reason for Fiona’s increase in heart rate is due to the sympathetic nervous system becoming stimulated and causing the release of neurotransmitter hormones epinephrine and norepinephrine. Garner adds that Fiona would also have a decrease in bowel sounds audible to the paramedic due to the shunt in blood flow from the digestive system to organs with a higher metabolic need such as the myocardium, to ensure that the vital organs remain perfused. Likewise, for the same reason Fiona would also be expected to have a reduced capillary refill time alongside cold extremeties.

Similarily to Kovach and Durkin, Mulholland and Doherty, (2012) interpret shock as being the consequence of insufficient oxygen transportation to the tissues in the body and is reliant on cardiac output, which consecutively relies upon pre-load, after-load and contractility of the myocardium, and the concentration of haemoglobin and arterial oxygen. They expand by explaining that during hypovolemic shock there is an insufficient delivery of Oxygen in result of a drop in intravascular preload. 

Porth (2014) further elaborates that the fact that Fiona’s blood pressure is so low, indicates that hypovolemic shock is far advanced, as the sympathetic nervous system can compensate blood pressure by stimulating systemic vasoconstriction to attempt to abate the decreasing blood pressure, until late on in the shock process.

Fiona’s temperature is low at 36 degrees Celsius however she is not yet considered to be hypothermic as Polderman (2012) states that the parameters for hypothermia are 35 degrees Celsius and below. Polderman expands that when the body’s core temperature drops below 35 degrees Celsius, platelets may begin to deteriorate and decrease. Polderman continues that when the core temperature drops below 33 degrees Celsius plasminogen activator inhibitors, and the fusion of clotting enzymes within the coagulation cascade may additionally be at risk of damage. Although Fiona’s temperature is outside of the hypothermia parameters, it is still slightly below the desirable temperature of 37.5 degrees Celsius and as internal haemorrhaging is being considered, which may lead to hypovolemic shock due to ineffective tissue perfusion and lack of Oxygen, the patient must be kept warm by increasing the environmental temperature as Hypothermia can quickly develop when Hypovolemic shock is present. Garner (2013) also states that a patient’s risk of becoming hypothermic due to the body becoming acidotic, is greater if they are exposed to alcohol misuse, which Fiona has a history of. Furthermore, acidosis increases mortality within patients with hypothermia. Garner (2013) cautions that the administration of fluids has the capability to decrease the patient’s core temperature which would lead to an inability for coagulation to occur and suggests that to attempt to prevent this, the paramedic crew may attempt to warm fluids manually. 

Garner (2013) further includes that, to prevent respiratory acidosis from occurring, Fiona is tachypnoeic with a respiratory rate of 24 indicating that her body is compensating for the abated availability of Oxygen in the blood stream and an increase in the production of acid. Accordingly, if the respiratory rate were not to increase to attempt to exhale carbon dioxide, acidosis would quickly ensue. Similarly, Fiona’s urinary output would decrease, due to the body’s compensatory mechanisms reducing the renal blood flow at an attempt to shunt blood flow to the myocardium and central nervous system. Garner concludes that as the shock advances, the patient’s mental state may deteriorate from restlessness to loss of consciousness as in Fiona’s case due to a reduction in oxygenated blood flow to the brain. 

McGee (2012) argues that hypovolemia should be described as having two specific disorders: dehydration and a volume deficiency. He expands that with regards to dehydration, a depletion of intracellular water occurs which leads to the destruction of cells. This in turn causes an increase in osmolality. McGee explains that a volume deficiency is the depletion of sodium in the interstitial and intravascular fluid, which arises when vomiting occurs, which is relevant with regards to Fiona within this case study. McGee also states that confusion is a sign of shock which is pertinent to the signs shown by Fiona as she is scoring as having a reduced level of consciousness.

The treatment action for this patient is to ensure that tissue perfusion is increased by firstly abating any further blood loss. A drug used by paramedics during pre-hospital emergencies is Transexemic Acid. DOSAGE. The paramedic crew would also administer intravenous fluids to raise the blood pressure by re-establishing Fiona’s vascular volume and a high flow of Oxygen to attempt to restore the amount of perfusion that the tissues are receiving. 

En route Fiona’s observations must be monitored continuously, paying caution to her blood pressure and heart rate for the extent of hypovolemic shock to be assessed and to avoid circulatory compromise from occurring. 
Parasa and Sharma (2013) explain that reflux oesophagitis occurs due to an extensive amount of reflux of pepsin and acid which can cause erosion in the oesophagus due to necrosis of the oesophageal mucosa. The treatment for erosive oesophagitis is the use of proton pump inhibitors daily. Parasa and Sharma (2013) expand that the use of proton pump inhibitors as a treatment has been found to be more beneficial than the use of H2 receptor antagonists. 

NICE guidelines suggest that the risk assessment tool, The Blatchford Score should be carried out during the initial patient assessment in best practice.

Disney et al (2012) explain that the Blatchford Score should only be used to assess patients who are at minimal risk of gastrointestinal bleeding. They therefore conducted a study to question at what level of The Blatchford Score is a patient considered to be at minimal risk. They concluded that patients who were found to have a Blatchford score of less than two or two did not need to be admitted into hospital and were assessed for whether they required endoscopy.

Laine and Jensen (2012) state that the use of risk assessment tools such as The Rockall Score and The Blatchford Score are not able to indefinitely target patients who will or will not require further medical attention, unless the patient is scoring a 0 on the Blatchford scale.

Wilkinson et al (2017) say that the Rockhall score is applied to pre-endoscopic criteria. Once and emergency endoscopy has taken place, this criteria is then used to calculate a conclusive score, allowing a risk assessment of a reoccurrence of hemorrhaging and mortality to be undertaken.

	Wang et al (2013) write that the pre-endoscopic Rockall Score (PRS) is deliberated before any endoscopic intervention is carried out on the patient. The PRS is calculated by looking at the age of the patient, whether there are any comorbities present and at the level of shock the patient believes to have based on their systolic blood pressure and heart rate upon assessment. Patients who are found to have a pre-endoscopic Rockall Score of more than 0 are believed to be at a higher risk of an inauspicious outcome such as death or rebleeding. 

Mulholland and Doherty (2012) elaborate that gastro intestinal hemorrhages are often referred to as being an absolute body fluid exhaustion and often gastro intestinal hemorrhages may be considerate prior to symptoms such as hematemesis, like in Fiona’s case, are present. 
Mutschler et al (2013) argue that the Advanced Trauma Life Support (ATLS) categorization of hypovolemic shock is not relevant to clinical practice as out of a study of 36,504 patients, only 3411 patients were categorized affectively with the ATLS guidelines. 



Fiona has a reduced GCS (Glasgow Coma Scale) due to her not being fully alert by responding only to voice on the AVPU scale. 

For the paramedic crew to obtain a patient’s mental state a neurological assessment is swiftly carried out. It is pertinent that this is conducted at the soonest possibility as a patient’s level of consciousness is vital to the prioritisation of the care that they are given. During the primary survey the paramedic crew use the AVPU Framework to obtain an immediate assessment of the patient’s mental state and the way in which the patient responds distinguishes at what level of consciousness they are. Blaber and Harris (2016) explain that A represents whether the patient is “Alert” and able to respond appropriately to the paramedics. V stands for whether the patient can respond to “Voice” usually with an inaudible response. P represents whether the patient only responds to stimulation of “Pain” and U indicates that the patient is “Unresponsive”. Fiona is scoring as being able to respond to “Voice” on the AVPU scale. Paramedics may also use the GCS (Glasgow Coma Scale) to further assess the patient’s level of consciousness. Fiona is scoring to have a reduced GCS of 11 which is considered conscious.

Nice guidelines and Wilson et al, Pal et al…where are the references?
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