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Chronic kidney disease (CKD), also sometimes referred to as chronic kidney failure or chronic renal disease, is a long-term condition that involves a gradual loss of kidney function. As chronic kidney disease (CKD) progresses, the kidneys lose their ability to remove toxins and excess fluid from the body effectively. The loss of kidney function is incremental in five stages and generally occurs over several years. It is important to note that CKD does not always progress to stage 5, commonly called end-stage
kidney disease or kidney failure. And with effective management of CKD, the progression of the disease can be slowed down substantially. The causes of CKD are varied and can even be unclear for some patients. CKD often results from other pre-existing health conditions. Here, we will focus on the most common causes. Diabetes Diabetes is the most common cause of kidney disease in many parts of the world. High sugar levels in the blood damage the blood vessels in the kidney leading to CKD. Kidney
damage can occur in both type 1 and type 2 diabetes. If you have diabetes, it is important to ensure that your blood sugar level is under control and monitor other related health issues such as high blood pressure. Hypertension, or high blood pressure, is the second-most common cause of kidney disease. High blood pressure, often coupled with cardiovascular issues, damages the blood vessels in the kidney making high blood pressure one of the top causes of CKD. If you have hypertension, it is vital to
monitor and control your blood pressure as high blood pressure can lead to other health issues, including CKD. Polycystic kidney disease Polycystic kidney disease (PKD) is a common genetic disorder that is usually diagnosed with a kidney scan. In PKD, cysts develop inside the kidneys impairing kidney function and leading to CKD. Though there is no cure for PKD, the growth rate of cysts and the progression of the condition can be reduced. Systemic lupus erythematosus (SLE) Systemic lupus erythematosus
(SLE), often referred to as lupus is an autoimmune disease that often affects young women. However, both men and women can develop this condition at any age. Lupus causes the body’s immune system to attack its own tissues and organs. It often affects the kidneys, and this condition is known as Lupus Nephritis. Lupus Nephritis can lead to CKD and even end-stage kidney disease. If you have Lupus, it is important that you are regularly tested for kidney function as Lupus Nephritis may not display any
additional symptoms at onset. Glomerulonephritis refers to a group of conditions that causes inflammation of tiny filters inside the kidneys called glomeruli. This, typically, leads to protein and red blood cells in the urine. Glomerulonephritis can also affect other organs apart from the kidney. It is important to be under the care of a nephrologist if you have any of the conditions classified as Glomerulonephritis. Chronic pyelonephritis refers to damage caused by repeated urinary tract infections and
inflammation in the kidneys due to varied causes such as urinary reflux. It can lead to CKD and progressive kidney damage. Apart from these common causes of kidney disease, there are other factors that put you at increased risk of developing CKD and progression when diagnosed with CKD. As early-stage CKD rarely displays any symptoms, it is vital to identify the risk factors and monitor your health accordingly. A high body mass index (BMI) increases metabolic requirements, which makes the kidneys
work harder to filter out waste. The increase in kidney function poses a heightened risk of kidney damage when compounded over several years. Being overweight also increases the risk of developing diabetes and hypertension, two main causes of chronic kidney disease. Smoking affects all organs negatively, including the kidneys. Smoking is a common cause of damaged blood vessels that contributes to heart-related conditions. A damaged heart, blood vessels, or arteries, can decrease the blood flow to the
kidneys and lead to kidney damage over time. Though kidney failure can occur at any age, people over 60 are at a higher risk of developing chronic kidney disease. Therefore, regular screenings are recommended if you are over 60 years. Inherited genetic diseases that can lead to CKD range from common ones like polycystic kidney disease (PKD) to rare ones usually leading to glomerulonephritis. If you have a history of kidney disease in the family, it is imperative to keep your doctor informed. Prolonged

use of certain medications, such as over-the-counter Non- Steroidal Anti-Inflammatory Drugs (NSAIDs [DN1]), commonly known as pain medications and other unregulated remedies, can affect the kidneys in the long term. Always discuss your medications with your doctor to minimize this risk. Frequently Asked Questions (FAQs) If I am at risk of developing CKD, what should I do? Talk to your doctor about your concerns relating to the risk factors and determine if you need kidney function tests. You can also
eliminate lifestyle-related risks such as smoking, start a moderate exercise routine, adopt a kidney-friendly diet, and monitor your blood pressure as well as your blood sugar level. How can I take care of my kidneys if I have diabetes? Work with your healthcare practitioner to keep your blood sugar under control to minimize potential kidney damage. And look out for changes in kidney function as chronic kidney disease can set in within 2-5 years of Type 1 diabetes. Timely detection can slow the progression

of CKD for both Type 1 and Type 2 diabetes. How is kidney disease diagnosed? Early detection of CKD is important so that appropriate steps can be taken to help slow down its progression. And since the early stages of CKD rarely exhibit any symptoms, diagnosis is usually done through health screenings: a urine test to measure the albumin-to-creatinine ratio (ACR) or protein-creatinine ratio (PCR) and a blood test to determine the glomerular filtration rate (GFR). Albumin-to-creatinine ratio, or ACR, is a

test for detecting albumin in the urine, an indication of CKD for patients with diabetes. Is PCR a kidney function test too? Yes. Protein-creatinine ratio, or PCR, is a test that measures elevated protein levels in the urine, a common sign of kidney damage. What does my eGFR level mean? The estimated glomerular filtration rate (eGFR) is an indication of kidney function and is obtained through a blood test. eGFR below 60 ml/min indicates the onset of chronic kidney disease. An eGFR of less than 15 ml/min
indicates end-stage kidney disease or the start of kidney failure. What is the outlook for CKD? The outlook depends on what stage your CKD is detected at, and not all CKD leads to end-stage kidney disease or kidney failure. The progression of CKD can be slowed with careful monitoring and management. And if kidney function continues to decline, treatment options for end-stage kidney disease need to be considered. lgamiws il ale JI &l 49555 anlall i,z i ol Lz sloiSill Say canS aiwiS| .alogw JSo ca i)l s dula
redistribute the material in any medium or format for any purpose, even commercially. Adapt — remix, transform, and build upon the material for any purpose, even commercially. The licensor cannot revoke these freedoms as long as you follow the license terms. Attribution — You must give appropriate credit , provide a link to the license, and indicate if changes were made . You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use. ShareAlike — If you
remix, transform, or build upon the material, you must distribute your contributions under the same license as the original. No additional restrictions — You may not apply legal terms or technological measures that legally restrict others from doing anything the license permits. You do not have to comply with the license for elements of the material in the public domain or where your use is permitted by an applicable exception or limitation . No warranties are given. The license may not give you all of the
permissions necessary for your intended use. For example, other rights such as publicity, privacy, or moral rights may limit how you use the material. The Motorsport Images Collections captures events from 1895 to today’s most recent coverage.Discover The CollectionCurated, compelling, and worth your time. Explore our latest gallery of Editors’ Picks.Browse Editors' FavoritesExperience Al-Powered CreativityThe Motorsport Images Collections captures events from 1895 to today’s most

recent coverage.Discover The CollectionCurated, compelling, and worth your t1me Explore our latest gallery of Ed1t0rs Picks. Browse Editors' Fav0r1tesExper1ence Al-Powered CreativityThe Motorsport Images Collections captures events from 1895 to today’s most recent coverage.Discover The CollectionCurated, compelling, and worth your time. Explore our latest gallery of Editors’ Plcks Browse Editors' FavoritesExperience Al-Powered Creativity ¢ojell ISl o ro . KIN) 0 300 Jypall alld ldnisan g Ll ,J.Ils_,&.dl@ > pic
Jhralah U g il ailog 9 paiily uall oz cun> aslize J?ba 5 MR LIS Ul editadilobd) onid Sl st l Lo ralll ¢ adiglli 199 S zb ol a8 l@wgw MMI@MMIM e«g @nlﬂl;ll &NI&@WMI# MI%M;W ._E‘),K‘LL” oo 581 Loxis Im oy ‘5).(,\4“.- Ja.u).n“ &SIl Jdiel . IS cali 6, ,Siadl @ llgidV] e O oSay 18, Siall GISI @ blet] .Sl imy Of oSas asas o] jué @ LlgI W 85las)l 4900 0¥l Jisk plasiwd! taagepmid] ué ClgiVl wlslas
el lasio ade o lapud) )l sllac] oSay m33y| m ‘W- ; 4 d 5 b blhsdi: L6 ] Al ER bl sag < - B i H, gl by S|V b sldb ,l§d) b asd ol landigd, Jb>. 5 s L llod |: sl Julid]. GdSH e basiall s, pguwbiodly puigrdls alall wlsiume Julas tasladl wlusil pall (0 ,Saudl sgimo

9 . Jsdl (58 839750 0S5 Of iain ¥ 5 sluil ol UMS)JI l).;)l.SJI bl ols I3] Gl ol o, J,JI USS, 2% s UJI 49'.;0)”: JS.JI o o,\JIJ Y ,I 3 >,>9 UJI 9 |m).ww ,ulpvl u.o)uSUS §LMdI usL ,I )4>| ol B as G ol llfl) Jsdl l),J @.a. ul ,:, Jaz y UJSJI Loais uLaMl sa>) ul,:dl VUJSJI J»m Losis Jsdl 0s) o Lo .54 MML@,@@IH aldaishdize sl gﬁuwlil&oyb&lhualﬁm)mwuﬂ;é&gw&mw aiblaudy Jsiall @MM@I@MML@MWMMW%w;IMF&}&M wIfabizisleil bl Ha B ooBHE
Accumulation of excess fluid in tissue "Dropsy" redirects here. For other uses, see dropsy (d1samb1guat10n) and edema (plants). Medical conditionEdemaOther namesOedema, cedema, fluid retention, water retention, dropsy, hydropsy"Pitting" edemaPronunciation/r'di:ma/ SpecialtyCardiology, nephrologySymptomsSkin which feels tight, area may feel heavy[1]Usual onsetSudden or gradual[2]TypesGeneralized, localized[2]CausesVenous insufficiency, heart failure, kidney problems low protein levels, liver
problems, deep vein thrombosis, lymphedemal[1][2]Diagnostic methodBased on a physical exam[3]TreatmentBased on cause[2] Edema (American English), also spelled oedema (British English), and also known as fluid retention, swelling, dropsy and hydropsy, is the build-up of fluid in the body's tissue.[1][4] Most commonly, the legs or arms are affected.[1] Symptoms may include skin that feels tight, the area feeling heavy, and joint stiffness.[1] Other symptoms depend on the underlying cause.[2] Causes
may include venous insufficiency, heart failure, kidney problems, low protein levels, liver problems, deep vein thrombosis, infections, kwashiorkor, angioedema, certain medications, and lymphedema.[1][2] It may also occur in immobile patients (stroke, spinal cord injury, aging), or with temporary immobility such as prolonged sitting or standing, and during menstruation or pregnancy.[1] The condition is more concerning if it starts suddenly, or pain or shortness of breath is present.[2] Treatment depends on
the underlying cause.[2] If the underlying mechanism involves sodium retention, decreased salt intake and a diuretic may be used.[2] Elevating the legs and support stockings may be useful for edema of the legs.[3] Older people are more commonly affected.[3] The word is from the Ancient Greek oi{6nua oidéma meaning 'swelling'.[5] This section needs additional citations for verification. Please help improve this article by adding citations to reliable sources in this section. Unsourced material may be
challenged and removed. (December 2024) (Learn how and when to remove this message) An edema will occur in specific organs as part of inflammations, tendinitis or pancreatitis, for instance. Certain organs develop edema through tissue specific mechanisms. Examples of edema in specific organs: Peripheral edema ("dependent" edema of legs) is extracellular fluid accumulation in the lower extremities caused by the effects of gravity, and occurs when fluid pools in the lower parts of the body, including

the feet, legs, or hands. This often occurs in immobile patients, such as paraplegics or quadriplegics, pregnant women, or in otherwise healthy people due to hypervolemia or maintaining a standing or seated posture for an extended period of time. It can occur due to diminished venous return of blood to the heart due to congestive heart failure or pulmonary hypertension. It can also occur in patients with increased hydrostatic venous pressure or decreased oncotic venous pressure, due to obstruction of
lymphatic or venous vessels draining the lower extremity. Certain drugs (for example, amlodipine) can cause pedal edema. Cerebral edema is extracellular fluid accumulation in the brain.[1] It can occur in toxic or abnormal metabolic states and conditions such as systemic lupus or reduced oxygen at high altitudes. It causes drowsiness or loss of consciousness, leading to brain herniation and death. Pulmonary edema occurs when the pressure in blood vessels in the lung is raised because of obstruction to the
removal of blood via the pulmonary veins. This is usually due to failure of the left ventricle of the heart. It can also occur in altitude sickness or on inhalation of toxic chemicals. Pulmonary edema produces shortness of breath. Pleural effusions may occur when fluid also accumulates in the pleural cavity. Edema may also be found in the cornea of the eye with glaucoma, severe conjunctivitis, keratitis, or after surgery. Affected people may perceive coloured haloes around bright lights. Edema surrounding the
eyes is called periorbital edema (puffy eyes) . The periorbital tissues are most noticeably swollen immediately after waking, perhaps as a result of the gravitational redistribution of fluid in the horizontal position. Common appearances of cutaneous edema are observed with mosquito bites, spider bites, bee stings (wheal and flare), and skin contact with certain plants such as poison ivy or western poison oak,[6] the latter of which are termed contact dermatitis. Another cutaneous form of edema is myxedema,
which is caused by increased deposition of connective tissue. In myxedema (and a variety of other rarer conditions) edema is caused by an increased tendency of the tissue to hold water within its extracellular space. In myxedema, this is due to an increase in hydrophilic carbohydrate-rich molecules (perhaps mostly hyaluronin) deposited in the tissue matrix. Edema forms more easily in dependent areas in the elderly (sitting in chairs at home or on aeroplanes) and this is not well understood. Estrogens alter
body weight in part through changes in tissue water content. There may be a variety of poorly understood situations in which transfer of water from tissue matrix to lymphatics is impaired because of changes in the hydrophilicity of the tissue or failure of the 'wicking' function of terminal lymphatic capillaries. Myoedema is localized mounding of muscle tissue due to percussive pressure, such as flicking the relaxed muscle with the forefinger and thumb. It produces a mound, visible, firm and non-tender at the
point of tactile stimulus approximately 1-2 seconds after stimulus, subsiding back to normal after 5-10 seconds. It is a sign in hypothyroid myopathy, such as Hoffmann syndrome.[7] In lymphedema, abnormal removal of interstitial fluid is caused by failure of the lymphatic system. This may be due to obstruction from, for example, pressure from a cancer or enlarged lymph nodes, destruction of lymph vessels by radiotherapy, or infiltration of the lymphatics by infection (such as elephantiasis). It is most
commonly due to a failure of the pumping action of muscles due to immobility, most strikingly in conditions such as multiple sclerosis, or paraplegia. It has been suggested that the edema that occurs in some people following use of aspirin-like cyclo-oxygenase inhibitors such as ibuprofen or indomethacin may be due to inhibition of lymph heart action. Foot two weeks post-surgery. The distal phalanx of the right finger exhibits edema due to acute paronychia. Severe edema in the legs and feet. A rise in
hydrostatic pressure occurs in cardiac failure. A fall in osmotic pressure occurs in nephrotic syndrome and liver failure.[8] Causes of edema that are generalized to the whole body can cause edema in multiple organs and peripherally. For example, severe heart failure can cause pulmonary edema, pleural effusions, ascites and peripheral edema. Such severe systemic edema is called anasarca. In rare cases, a parvovirus B19 infection may cause generalized edemas.[9] Although a low plasma oncotic pressure

is widely cited for the edema of nephrotic syndrome, most physicians note that the edema may occur before there is any significant protein in the urine (proteinuria) or fall in plasma protein level. Most forms of nephrotic syndrome are due to biochemical and structural changes in the basement membrane of capillaries in the kidney glomeruli, and these changes occur, if to a lesser degree, in the vessels of most other tissues of the body. Thus the resulting increase in permeability that leads to protein in the
urine can explain the edema if all other vessels are more permeable as well.[10] As well as the previously mentioned conditions, edemas often occur during the late stages of pregnancy in some women. This is more common with those of a history of pulmonary problems or poor circulation also being intensified if arthritis is already present in that particular woman. Women who already have arthritic problems most often have to seek medical help for pain caused from over-reactive swelling. Edemas that

occur during pregnancy are usually found in the lower part of the leg, usually from the calf down. Hydrops fetalis is a condition in a baby characterized by an accumulation of fluid in at least two body compartments. The pumping force of the heart should help to keep a normal pressure within the blood vessels. But if the heart begins to fail (a condition known as congestive heart failure) the pressure changes can cause very severe water retention. In this condition water retention is mostly visible in the legs,
feet and ankles, but water also collects in the lungs, where it causes a chronic cough. This condition is usually treated with diuretics; otherwise, the water retention may cause breathing problems and additional stress on the heart.[11] Another cause of severe water retention is kidney failure, where the kidneys are no longer able to filter fluid out of the blood and turn it into urine. Kidney disease often starts with inflammation, for instance in the case of diseases such as nephrotic syndrome or lupus. This type
of water retention is usually visible in the form of swollen legs and ankles.[12] Cirrhosis (scarring) of the liver is a common cause of edema in the legs and abdominal cavity.[13] Phlebetic lymphedema (or phlebolymphedema) is seen in untreated chronic venous insufficiency and is the most common type of edema (approx. 90%).[14] It is a combination venous/lymphatic disorder that originates in defective "leaky" veins that allows the blood to back flow (venous reflux), slowing the return of the blood to the
heart (venous stasis). The venous pressure in the legs changes dramatically while standing compared to lying down. How much pressure there is depends on the person's height, in the average adult person, it is 8 mm Hg while lying down and 100 mm Hg while standing.[15] In venous insufficiency, venous stasis results in abnormally high venous pressure (venous hypertension) and greater permeability of blood capillaries (capillary hyperpermeability), to drain the blood through the lymphatic system. The
lymphatic system slowly removes excess fluid and proteins from the veins in the lower legs towards the upper body; however, as it is not as efficient as an unimpaired circulatory system, swelling (edema) is visible, particularly in the ankles and lower leg. The chronic increased fluid in the lymphatic system and capillary hyperpermeability causes an inflammatory response which leads to tissue fibrosis of both veins and lymphatic system, opening of arteriovenous shunts, all of which then worsens the condition
in a vicious cycle.[14][15] Swollen legs, feet and ankles are common in late pregnancy. The problem is partly caused by the weight of the uterus on the major veins of the pelvis. It usually clears up after delivery of the baby, and is mostly not a cause for concern,[16] though it should always be reported to a doctor. Lack of exercise is another common cause of water retention in the legs. Exercise helps the leg veins work against gravity to return blood to the heart. If blood travels too slowly and starts to pool in
the leg veins, the pressure can force too much fluid out of the leg capillaries into the tissue spaces. The capillaries may break, leaving small blood marks under the skin. The veins themselves can become swollen, painful and distorted - a condition known as varicose veins.[17] Muscle action is needed not only to keep blood flowing through the veins but also to stimulate the lymphatic system to fulfil its "overflow" function. Long-haul flights, lengthy bed-rest, immobility caused by disability and so on, are all
potential causes of water retention. Even very small exercises such as rotating ankles and wiggling toes can help to reduce it.[18] Certain medications are prone to causing water retention. These include estrogens, thereby including drugs for hormone replacement therapy or the combined oral contraceptive pill,[19] as well as non-steroidal anti-inflammatory drugs and beta-blockers.[20] Premenstrual water retention, causing bloating and breast tenderness, is common.[21][22][23] Six factors can contribute
to the formation of edema:[24] increased hydrostatic pressure; reduced colloidal or oncotic pressure within blood vessels; increased tissue colloidal or oncotic pressure; increased blood vessel wall permeability (such as inflammation); obstruction of fluid clearance in the lymphatic system; changes in the water-retaining properties of the tissues themselves. Raised hydrostatic pressure often reflects retention of water and sodium by the kidneys.[25] Generation of interstitial fluid is regulated by the forces of

the Starling equation.[26] Hydrostatic pressure within blood vessels tends to cause water to filter out into the tissue. This leads to a difference in protein concentration between blood plasma and tissue. As a result, the colloidal or oncotic pressure of the higher level of protein in the plasma tends to draw water back into the blood vessels from the tissue. Starling's equation states that the rate of leakage of fluid is determined by the difference between the two forces and also by the permeability of the vessel
wall to water, which determines the rate of flow for a given force imbalance. Most water leakage occurs in capillaries or post capillary venules, which have a semi-permeable membrane wall that allows water to pass more freely than protein. (The protein is said to be reflected and the efficiency of reflection is given by a reflection constant of up to 1.) If the gaps between the cells of the vessel wall open up then permeability to water is increased first, but as the gaps increase in size permeability to protein also
increases with a fall in reflection coefficient.[27] Changes in the variables in Starling's equation can contribute to the formation of edemas either by an increase in hydrostatic pressure within the blood vessel, a decrease in the oncotic pressure within the blood vessel or an increase in vessel wall permeability. The latter has two effects. It allows water to flow more freely and it reduces the colloidal or oncotic pressure difference by allowing protein to leave the vessel more easily.[citation needed] Another set

of vessels known as the lymphatic system acts like an "overflow" and can return much excess fluid to the bloodstream. But even the lymphatic system can be overwhelmed, and if there is simply too much fluid, or if the lymphatic system is congested, then the fluid will remain in the tissues, causing swellings in legs, ankles, feet, abdomen or any other part of the body.[28] The excessive extracellular fluid (interstitial fluid) in edemas is to a substantial degree caused by an increased permeability of the smallest
blood vessels (capillaries). This permeability is modulated by numerous biochemical chain reactions and can therefore be unbalanced by many influences.[29] Involved in these processes are, among others, the transmembrane proteins occludin, claudins, tight junction protein ZO-1, cadherins, catenins and actinin, which are directed by intracellular signal chains, in particular in connection with the enzyme protein kinase C.[30] Grading of edema[31] Grade Definition Absent Absent + Mild: Both feet / ankles
++ Moderate: Both feet, plus lower legs, hands or lower arms +++ Severe: Generalised bilateral pitting edema, including both feet, legs, arms and face Edema may be described as pitting edema or non-pitting edema.[32] Pitting edema is when, after pressure is applied to a small area, the indentation persists after the release of the pressure. Peripheral pitting edema, as shown in the illustration, is the more common type, resulting from water retention. It can be caused by systemic diseases, pregnancy in
some women, either directly or as a result of heart failure, or local conditions such as varicose veins, thrombophlebitis, insect bites, and dermatitis.[33] Non-pitting edema is observed when the indentation does not persist. It is associated with such conditions as lymphedema, lipedema, and myxedema. Edema caused by malnutrition defines kwashiorkor, an acute form of childhood protein-energy malnutrition characterized by edema, irritability, anorexia, ulcerating dermatoses, and an enlarged liver with fatty
infiltrates. Vein obstruction causes facial edema while lying down to sleep.After being upright all day, the swelling disappears. When possible, treatment involves resolving the underlying cause. Many cases of heart or kidney disease are treated with diuretics.[11] Treatment may also involve positioning the affected body parts to improve drainage. For example, swelling in feet or ankles may be reduced by having the person lie down in bed or sit with the feet propped up on cushions. Intermittent pneumatic
compression can be used to pressurize tissue in a limb, forcing fluids—both blood and lymph—to flow out of the compressed area.[34] ~ a b c d e f g h Causes and signs of edema. Institute for Quality and Efficiency in Health Care (IQWiG). 2016. ~ ab cd e f g hi "Edema - Cardiovascular Disorders". Merck Manuals Professional Edition. Retrieved 8 December 2019. ©~ a b ¢ "Edema: Causes, Symptoms, Diagnosis & Treatment". Family doctor. Retrieved 23 December 2019. ©~ Creason C (2010-11-04). Stedman's
Medical Terminology: Steps to Success in Medical Language. Lippincott Williams & Wilkins. ISBN 978-1-58255-816-5. ~ Liddell H. "o{6-npa". A Greek-English Lexicon. Tufts. Retrieved 8 December 2019. ~ Hogan CM (2008). Stromberg N (ed.). "Western poison-oak: Toxicodendron diversilobum". GlobalTwitcher. Archived from the original on July 21, 2009. ~ Vignesh G, Balachandran K, Kamalanathan S, Hamide A (2013). "Myoedema: A clinical pointer to hypothyroid myopathy". Indian Journal of
Endocrinology and Metabolism. 17 (2): 352. doi:10.4103/2230-8210.109672. ISSN 2230-8210. PMC 3683223. PMID 23776921. ~ Renkin EM (1994). "Cellular aspects of transvascular exchange: a 40-year perspective". Microcirculation. 1 (3): 157-67. doi:10.3109/10739689409148270. PMID 8790586. S2CID 28046134. ~ Wiggli B, Imhof E, Meier CA, Laifer G (2013). "Water, water, everywhere. Acute parvovirus B19 infection". Lancet. 381 (9868): 776. d0i:10.1016/S0140-6736(12)61894-7. PMID 23472922.
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Edema During Late Pregnancy". The Merck Manual. Retrieved 9 August 2017. ©~ Timby BK, Smith NE (2006). Introductory Medical-Surgical Nursing (9th ed.). Philadelphia: Lippincott Williams & Wilkins. p. 488. ISBN 978-0-78178-032-2. ~ Zuther JE (2005). Lymphedema Management: The Comprehensive Guide for Practitioners (1st ed.). New York: Thieme Medical Publishers. p. 222. ISBN 978-1-58890-284-9. ~ "Estrogens (Conjugated/Equine)". The Merck Manual. Archived from the original on 2 December
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